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1.0 INTRODUCTION 

This  document p re sen t s  t h e  plan f o r  f i e l d  a c t i v i t i e s ,  a n a l y s i s ,  and d a t a  
management a s  s p e c i f i e d  i n  t h e  Santa Susana F ie ld  Laboratory (SSFL) Area IV 
r ad io log ica l  c h a r a c t e r i z a t i o n  plan (Ref .  3 -1 ) .  The s i z e ,  topography, and 
major development of Area IV r e l e v a n t  t o  r a d i o l o g i c a l  c h a r a c t e r i z a t i o n  a r e  
shown in  Figure 1-1 .  The plan s p e c i f i e s  performance of  a  walk-about survey of 
nea r - su r f ace  gamma a c t i v i t y ,  performance of a  sys t ema t i c  gr idded  survey of 
ambient gamma a c t i v i t y  a t  1 meter above t h e  ground s u r f a c e ,  c o l l e c t i o n  of  s o i l  
and water  samples f o r  d e t a i l e d  l abo ra to ry  a n a l y s i s  of  t h e i r  r a d i o i s o t o p i c  
con ten t ,  and measurement wi th in  s o i l  sampling holes  of  l o c a l  s o i l  gamma 
a c t i v i t y .  The plan a l s o  s p e c i f i e s  c o l l e c t i o n  of d a t a  from o f f - s i t e  a r eas  
having comparable biogeomorphology, f o r  t h e  purpose of  e s t a b l i s h i n g  values f o r  
t h e  na tu ra l  i s o t o p i c  and ambient gamma rad io log ica l  background. The plan 
covers  c o l l e c t i o n ,  a n a l y s i s ,  eva lua t ion ,  and management of t h e  d a t a  from these  
a c t i v i t i e s .  

The Area IV Radiological  Cha rac t e r i za t ion  Program inc ludes  t h r e e  con t r ac to r  
a c t i v i t i e s  governed by s t a t emen t s  of work (Ref.  3-2,  3 -3 ,  and 3 - 4 ) .  These 
a c t i v i t i e s  ( land survey,  geophysical survey,  and radiochemical a n a l y s i s )  
suppor t  t h i s  plan.  Data from them w i l l  be handled a s  desc r ibed  here .  

This  document d i f f e r s  from t h e  plan descr ibed  in  Reference 3-1 in  t h e  
fol lowing ways. 

1. The qamma a c t i v i t y  measurements which a r e  termed " i n  s i t u "  i n  the  
c h a r a c t e r i z a t i o n  ~ l  an a r e  termed " i n - s o i l  " i n  t h i s  r e p o r t .  The 
change i s  t o  a  more d e s c r i p t i v e  term. 

Background s o i l  sampling in  t h i s  plan f o r  a n a l y s i s  of i so topes  o f  
thorium and uranium i s  made condi t iona l  on a  need fol lowing review of 
t h e  sampling and a n a l y s i s  f o r  t h e s e  i so topes  included in  t h e  
Brandeis-Bardin I n s t i t u t e  (001) multi-media sampling followup study 
(Ref.  3 -5  and 3 - 6 ) .  

Dis turbed-so i l  samples in  t h i s  plan wi l l  be s u r f a c e  samples r a t h e r  
than subsur face  samples a t  t h e  undisturbed l a y e r  a s  descr ibed  in  t h e  
c h a r a c t e r i z a t i o n  p lan .  Surface contaminat ion ( e . g . ,  f a l l o u t )  wil l  
have been d i l u t e d  by s o i l  mixing o r  r e loca t ed  by s o i l  displacement; 
however, s u r f a c e  samples w i l l  be a s  r e p r e s e n t a t i v e  a s  subsurface 
samples. 

4. The l i s t  of i n a c t i v e  s a n i t a r y  l e a c h f i e l d s  t o  be sampled in  t h i s  plan 
does not inc lude  t h a t  f o r  Building 020, s i n c e  i t  i s  covered by the  
Building 020 decontamination and decomirrissioning (D&D) program. 

5 .  The q u a l i t y  assurance s o i l  samples per  batch of up t o  20 samples a r e  
s p e c i f i e d  in  Reference 3-1 a s  one b l ind  d u p l i c a t e  sample and one 
f i e l d  rep1 i c a t e  sample. These sainples monitor t h e  v a r i a b i l  i i i e s  of 
sampl ing and sampl ing pl us a n a l y s i s ,  r e s p e c t i v e l y .  Sampl ing-only 
v a r i a b i l i t y  i s  expected t o  be r e f l e c t e d  g e n e r a l l y  by t h e  v a r i a b i l i t y  
of r e s u l t s  from samples a t  d i f f e r e n t  l o c a t i o n s  wi th in  an ana lys i s  
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F i g u r e  1-1 Area  I V  F a c i l i t y  Map 

01 d 
C o n s e r v a t i o n  

S R E Yard 
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region, which i s  expected t o  have similar composition and history 
throughout (Section 4.6.1.1). Therefore, the blind duplicate sample 
has been deleted. The use of two qua1 i t y  assurance samples for  each 
sample batch has been maintained by specifying a  matrix spike/matrix 
spike duplicate for  each batch. The replacement i s  a  standard 
quality assurance sample used t o  determine whether the sample matrix 
interferes  with e i the r  extraction of the analyte from the matrix or 
the analysis. The new set  of quality assurance samples i s  the same 
as used in the BBI studies.  

6 .  Equipment r inseate  samples will be collected for  soi l  samples 
selected a t  random within each batch of up  t o  20 samples, rather than 
a t  the end of each batch. Random selection was used for  the BBI 
equipment r inseate  samples. 
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2.0 SCOPE 

2.1 PURPOSE OF PLAN 

The purpose of this radiological sampling and survey plan is to collect 
sufficient data to allow an assessment of the current radiological status 
throughout Area IV. Plan activities focus on those areas that are thought to 
be free of radioactive contaminants (i.e., that have not been previously 
identified as potentially or actually contaminated), and where no comparable 
radiological survey has either already been done or is planned to be done as 
part of a separate decontamination/decommissioning project. This survey will 
be comprehensive enough to locate any significant (relative to regulatory 
limits) pockets of radioisotopic contamination which can be detected from 
above-ground measurements, in order to confirm the completeness of previous 
identification of contaminated areas or to identify additional contaminated 
areas for eval uati on. 

2.2 EXPECTED OUTPUT 

Plan activities will provide data for comparison of Area IV and background 
area levels of gamma radiation dose rates and radionuclide soil 
concentrations, and for identification of locations of elevated radioactivity. 

1. Comparison to backsround. The ambient gamma radiation survey and in- 
soil gamma radiation measurements will sample gamma radiation levels 
at discrete locations above ground and within the soil, respectively. 
Soil sample collection and analysis will provide radionucl ide 
concentrations at specific areas and at randomly selected locations. 
Each of these three sets of data will be compared to data from 
background locations by means of statistical comparison of the data. 

2. Detection of hot spots. The walk-about survey radiation scan is the 
primary method for detection of local areas of elevated 
radioactivity. It complements the comparison-to-background 
measurements by providing more complete coverage of the surface, but 
at reduced sensitivity. 

The end product of the work covered by this plan will be a comprehensive final 
report containing the peak gamma activity location data from the walk-about 
survey, along with ambient gamma radiation levels recorded during the area 
characterization survey. The report will also contain the analytical results 
from the soil sample survey, together with the measured in-soil and surface 
gamma radiation levels at the soil sample locations. All Area IV data will be 
tabulated by their location coordinates and displayed graphically. The 
results obtained from this sampling and survey will be compared to data from 
off-site locations to determine whether any of the on-site locations are 
significantly different from natural background. 

If soil sample locations are found to contain above-background concentrations 
of radioisotopes, or if gamma measurements exceed the expected range of 
natural background radiation, the measured values will be compared to 
regulatory limits. Any areas exceeding regulatory limits will be candidates 
for followup study subsequent to the characterization program. 
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The activities specified in this plan will be coordinated to the extent 
practical in order to provide efficient completion of Area IV radiological 
characterization. The goal will be to collect all data in a designated region 
to enable conclusions to be drawn as the project progresses. Overall 
coordination of field activities using the guidelines given in Section 4.1 
will be the responsibility of the associate program manager. Survey and 
sampling activities coordination will be the responsibility of the survey and 
sampling managers, respectively. Data will be validated as received. Data 
analysis will proceed as validated data sets are available. 

The overall schedule for performance of this plan and the major milestones are 
defined in the Area IV Characterization Program Management Plan (Ref. 3-7). 
The schedule is based on starting field activities in February 1994, and 
anticipates issuance of the final report in May 1996. 
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4.0 AREA IV RADIOLOGICAL SAMPLING AND SURVEY PLAN 

4 . 1  FIELD ACTIVITY SEQUENCE 

F i e l d  a c t i v i t i e s  w i l l  be c o o r d i n a t e d  t o  meet t h e  g o a l s  o f  e f f i c i e n t  o p e r a t i o n  
and c o l l e c t i o n  o f  a l l  d a t a  from a  d e s i g n a t e d  r e g i o n  i n  a s  s h o r t  a  t i m e  a s  
p r a c t i c a l  t o  e n a b l e  c o n c l u s i o n s  t o  be drawn a s  t h e  p r o j e c t  p r o g r e s s e s .  The 
v a r i o u s  a c t i v i t i e s  invo lved  have i n t e r a c t i o n s  wi th  each o t h e r  and depend on 
complet ion o f  o t h e r  a c t i v i t i e s  ( e . g . ,  Area IV l a n d  s u r v e y ) .  A c t i v i t y  d e t a i l s  
may a l s o  depend on t h e  r e s u l t s  o f  e a r l i e r  a c t i v i t i e s  ( e . g . ,  s o i l  sampl ing a t  
l o c a t i o n s  o f  e l e v a t e d  gamma a c t i v i t y ) .  T h e r e f o r e ,  t h e  sequence o f  a c t i v i t i e s  
cannot  be d e f i n e d  i n  advance.  I t  w i l l  be s p e c i f i e d  by t h e  a s s o c i a t e  program 
manager a f t e r  c o n s i d e r i n g  t h e  f a c t o r s  i n f l u e n c i n g  t h e  sequence  and t h e  g o a l s  
s t a t e d  above.  

The f o l l o w i n g  g u i d e l i n e s  have been e s t a b l i s h e d  t o  a i d  i n  p l a n n i n g  t h e  a c t i v i t y  
sequence.  

Perform gamma measurements and s o i l  sampling a t  background a r e a s  a s  
e a r l y  a s  p r a c t i c a b l e .  All measurements and sampling i n  an a r e a  
shou ld  be planned f o r  t h e  same t r i p  because  o f  t h e  d i s t a n c e  t o  t h e  
a r e a s ;  however, sampling may need t o  be d e l a y e d  i f  gamma measurements 
a r e  made b e f o r e  t h e  a n a l y t i c a l  l a b o r a t o r y  i s  under  c o n t r a c t .  

Perform s o i l  sampling (and t h e  a s s o c i a t e d  i n - s o i l  r a d i a t i o n  
measurements)  s e p a r a t e l y  from t h e  ambient gamma and walk-about  
s u r v e y s  i n  Area IV. The r a t i o n a l e  f o r  t h i s  i s  t o  c o l l e c t  t h e  samples 
i n  b a t c h e s  r a t h e r  t h a n  s p r e a d i n g  them o v e r  a  l o n g  p e r i o d  o f  t i m e .  I t  
a l s o  a l l o w s  t h e  s t a r t  o f  r a d i a t i o n  measurements p r i o r  t o  
e s t a b l i s h m e n t  o f  t h e  c o n t r a c t  w i t h  t h e  a n a l y t i c a l  l a b o r a t o r y .  
C o l l e c t i n g  b a t c h e s  o f  samples i n  a s h o r t  t ime  has  t h e  advan tage  o f  
r e d u c i n g  sample s t o r a g e  t ime  w h i l e  p r o v i d i n g  samples  t o  t h e  
l a b o r a t o r y  i n  a n a l y s i s  batch s i z e s  (20 samples ) .  I n - s o i l  r a d i a t i o n  
measurements a r e  p a r t  o f  t h e  s o i l  sampling p rocedure  and a r e  t h u s  n o t  
done a t  t h e  same t ime  a s  o t h e r  r a d i a t i o n  measurements.  

Perform t h e  ambient gamma and walk-about  s u r v e y s  i n  each survey  block 
b e f o r e  moving t o  t h e  nex t  b lock .  

Perform r a d i a t i o n  measurements i n  a  sequence de te rmined  by 
a v a i l a b i l i t y  o f  l a n d  survey  markers  and by t h e  t e r r a i n .  Th i s  w i l l  
minimize t r a v e l  t ime  and p rov ide  s y s t e m a t i c  c o v e r a g e .  There a r e  no 
a r e a s  expec ted  t o  have e l e v a t e d  r a d i a t i o n  l e v e l s  which would prompt 
e a r l y  a t t e n t i o n .  

Perform s o i l  sampling a f t e r  t h e  ambient and walk-about  su rveys  a r e  
completed i n  t h e  survey b locks  t o  be sampled. T h i s  w i l l  a l low 
i n c l u s i o n  o f  a l l  s o i l  samples t o  be c o l l e c t e d  i n  t h e  a r e a ,  i n c l u d i n g  
t h o s e  a s  fo l lowup  t o  e l e v a t e d  gamma r e a d i n g s  observed  d u r i n g  t h e  
gamma s u r v e y s .  

Perform s o i l  sampling i n  t h e  a r e a s  around t h e  fo rmer  Sodium Disposal  
F a c i l i t y  when t h e  l a b o r a t o r y  i s  under c o n t r a c t  and t h e  geophysical  
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survey of the area is completed. This area is considered the most 
likely to be contaminated. 

7.  Assign the priorities for other screening area soil sampling in this 
order: drainage channels, leachfields, and buildings. 

8. Sample the SRE Pond (water and sediments) when convenient. 

9. Sample the SRE drains when convenient after determining that there 
are no other measurements or sampling to be done in the areas 
affected by excavation of the drain piping. 

4.2 DETERMINATION OF NATURAL RADIOACTIVITY BACKGROUND 

4.2.1 Background Locations 

Area IV survey results will be compared with characteristics at the background 
locations used for the multi-media sampling program conducted at the Brandeis- 
Bardin Institute (BBI) (Ref. 3-5 and 3-6). Background areas for the multi- 
media study were sampled to provide a basis for evaluating the results from 
samples collected at the BBI to distinguish naturally occurring radionuclides 
from those which might have originated at Rocketdyne. Six locations 
investigated in the initial study (Ref. 3-5) were selected on the basis of 
soil type, surface geology, slope, exposure, similarity of vegetation, wind 
direction, accessibility, distance from Rocketdyne, and recommendations by 
regulatory agencies and citizen groups. Two additional background locations 
were selected for investigation during the follow-up study (Ref. 3-6), which 
a1 so included additional sampl ing at initial background locations. The eight 
locations, which will be used in this plan, are shown in Fiqure 4-1 and are 
described. in Appendix A. 

* 

4.2.2 Background Measurements 

Natural radioactivity background evaluation for Area IV characterization w 
use gamma radiation levels and soil radionuclide concentrations at the BBI 
study background locations specified in Section 4.2.1 and described in 
Appendix A. 

1. Ambient gamma radiation surveys will be made in each of the 
background locations, since they were not included in the earlier 
study. The survey will be performed usins the methods described i 
section 4.4, modified for the smaller sur;ey block used for the BBI 
study. The 100 ft by 100 ft cell at each of the background locations 
and the 25-ft grid spacing of the ambient gamma survey will provide 
25 measurements per location, or a total of 200 measurements for 
statistical analysis to define background. 

2. The soil analysis results in the BBI study will be used as the 
background for evaluation of Area IV soil isotopic concentrations. 
In the initial BBI study three samples were collected at each of t h e  
six background areas. Sampl ing was at randomly selected 1 ocations 
within the 100 by 100 ft grids described for each background area iri 
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Appendix A .  In t h e  followup study samples were co l l ec ted  a t  f i v e  
loca t ions  in each of two new background a r e a s ,  f i v e  loca t ions  in  
t h r e e  of the  e a r l i e r  background a reas ,  and f i v e  loca t ions  in ravines 
in the  two new and one e a r l i e r  background a reas .  Again, sampling was 
a t  randomly se l  ected 1 ocat  i  ons. Sample analys i  s  i  ncl uded measurement 
of concentra t ions  of gamma-emitting i so topes ,  Sr-90,  and isotopes of 
plutonium (Pu-238 and Pu-239). Analysis f o r  i so topes  of uranium and 
thorium was not included in the  o r ig ina l  BBI s tudy,  but was added f o r  
t h e  followup study in  the  new background areas  and two of the  e a r l i e r  
a reas  t o  support t h e  needs of t h i s  plan. 

The BBI study provides s e t s  of 43 background concentra t ions  (20 
concentrat ions f o r  isotopes of thorium and uranium) f o r  s t a t i s t i c a l  
ana lys i s :  f i v e  each f o r  the  two new background a r e a s ,  f i v e  each f o r  
the  t h r e e  (two f o r  uranium and thorium) i n i t i a l  background areas  a t  
which addi t ional  sampling was done in the  followup study,  and three  
each f o r  t h e  t h r e e  (none f o r  uranium and thorium) background areas 
covered only in  the  i n i t i a l  s tudy.  The BBI study a l s o  provides s e t s  
of 15 background concentrat ions in ravines ,  5 each in th ree  
background a r e a s .  

3 .  Samples may be co l l ec ted  as pa r t  of t h i s  plan a t  background s o i l  
sample l o c a t i o n s ,  using the  methods described in Section 4.6.3,  f o r  
ana lys i s  f o r  i so topes  of thorium and uranium. The need f o r  t h i s  
sampling wi l l  be determined a f t e r  review of the  BBI study 
measurements of these  isotopes f o r  t h e i r  su f f i c i ency  in defining the  
background. 

4. In - so i l  gamma rad ia t ion  wi l l  be measured in each of the  holes made by 
s o i l  sampling f o r  t h i s  plan. These measurements wi l l  be made only a t  
l oca t ions  of addi t ional  sampling, i f  any, done as  p a r t  of t h i s  p l a n .  

4.3 ESTABLISHMENT OF A SURVEY BLOCK 

The f i e l d  a c t i v i t i e s  of t h i s  plan wi l l  be ca r r i ed  out  in increments w i t h i n  
a reas  termed survey blocks. Each survey block wi l l  be a 200 by 200 f t  square, 
except where local  condi t ions  ( e . g . ,  t e r r a i n ,  bui ld ings ,  o r  Area IV boundary) 
r equ i re  use of a  smaller  a rea .  Radiation measurements wi l l  be made within a 
survey block before proceeding t o  the  next block. The use o f  survey blocks 
permits performance of a c t i v i t i e s  sys temat ica l ly  and in manageable amounts. 
The blocks wi l l  be defined using the  Area IV g r id  system described in Section 
4.3.1. The layout  of a  survey block i s  described in Section 4 . 3 . 2 .  

4.3.1 Area IV Grid System 

A g r i d  system throughout Area IV wi l l  be used t o  support t h c  a c t i v i t i e s  
described by t h i s  plan.  The g r i d  system c o n s i s t s  of a network of easi lwest  
and north/south coordinate l i n e s  a t  a  200-ft  sepa ra t ion ,  with the  locat ion o f  
t he  l i n e s  defined r e l a t i v e  t o  the  federal  coordinate system es tabl i shed i n  
1990. The purpose of t h e  g r i d  system i s  t o  enable d e f i n i t i o n  of a  positis11 
reference  system, s e l e c t i o n  of s t a t i s t i c a l l y  random loca t ions ,  and relocat ion 
a t  pos i t ions  of i n t e r e s t  i f  des i red  in  the  f u t u r e .  Layout of the  g r id  w z s  
done by a c i v i l  engineering f irm under a subcontract  (Ref. 3 -2 ) .  The !acJ 
survey i s  described and the  r e s u l t s  reported i n  Reference 3-8. 
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The grid system i s  identified by labelled stakes instal led a t  (or near) each 
intersection of an array of east/west and north/south l ines  having a  200-ft 
spacing. The stakes are labelled by marking each with a  l e t t e r  and a  number 
indicating the east/west and north/south l ines  whose intersection i t  marks. 
Each stake i s  also marked with i t s  coordinates in the federal coordinate 
system. The locations of the corner stakes are shown in Figure 4-2. The 
location coordinates of each stake are l i s t ed  in Appendix B.  

4.3.2 Location Identification Method 

A survey block i s  a  square whose corners are marked by four stakes (except in 
cases of irregularly shaped survey blocks as described in Section 4.3.3). To 
identify locations within a  regular survey block, the survey or sampling team 
will lay a  measuring tape between the two 200-foot-grid markers that  form a 
north/south l ine  just  east  of ,  and (s imilar ly,  with a second measuring tape) 
jus t  west of the survey block. The tape s ta r t ing  end (0 in . )  will be on the 
south end. Using a  third measuring tape, running east/west (perpendicular) 
between the f i r s t  two tapes (with the zero on the west end) and through the 
survey location, the survey or sampling team will then be able t o  determine 
sample and measurement coordinate points re la t ive  to  the 0,O point of the 
survey block. This survey location and labeling scheme provides permanent 
t raceabi l i ty  of the physical location of each survey point without a  need for 
individual marker stakes or monuments, and without potential interference from 
s i t e  modifications which may occur in the future.  

4.3.3 Alternate Location Identification Methods 

The location identification method described in Section 4.3.2 will be used 
wherever possible. I n  some locations,  however, the necessary access to  p a r t  
or a l l  of a  survey block will n o t  be possible. Examples are areas of heavy 
vegetation, rough te r ra in ,  buildings, or large rock outcroppings. In such 
cases al ternate  methods will be used. These will use the 200 f t  by 200 f t  
grid system defined by the marker stakes described in Section 4.3.1, but i n  a 
way tai lored t o  the conditions. The exact method for  each s i tuat ion will be 
selected t o  address the d i f f i c u l t i e s  presented. The plan fo r  each survey 
block will be defined by the survey manager or sampling manager, as 
applicable. The methods described below will be used or adapted as needed. 

I n  cases where an obstruction l imits  access within a  survey block, i t  
may be possible t o  divide the block into multiple c lear  areas. I n  
these cases one or more boundary tapes will be moved t o  l ines  within 
the survey block, b u t  s t i l l  running north-south or east-west. These 
tapes and a  transverse tape can then be used t o  define location 
coordinates in the manner similar t o  that  described in Section 4 . 3 . 2 .  
The transverse tape may extend beyond the space between the two 
"boundary" tapes. The coordinate determination i s  basica1:y t h ~  c a n e  
as in Section 4.3.2,  b u t  i s  modified by the addition of a  step t o  
adjust for the position of one of the reference tapes.  
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In cases where vegetation or rough terrain prevent running a tape to 
a measurement or sampling location, approximate locations (e.g., to 
provide 20-ft spacing for ambient gamma survey measurements or a 50- 
ft interval between drainage channel soil samples) will be used and 
their coordinates determined relative either to points on the grid 
system or to secondary points related to that system. This will be 
done by triangulation using distances from unknown to known points 
measured using tapes, and angles from the measurement or sampling 
location to known points measured using a sighting compass. The data 
to be obtained will be specified by the survey or sampl ing manager 
for each location to meet its constraints. The survey or sampling 
team will record the data and note on the datasheet that 
triangulation data was recorded. Evaluation of the data to determine 
the location coordinates will be done by the survey or sampling 
manager. The uncertainty of the data will be used to estimate the 
uncertainty of the coordinates. 

4.4 AMBIENT GAMMA SURVEY 

An ambient gamma survey will be conducted at discrete points over most of Area 
IV (see Section 4.4.2.3 for a description of excluded areas). The data to be 
obtained at each specified location will be measurements of the ambient gamma 
dose rate at 1 meter above the ground surface. For each full survey block 
measurements will be made at 81 grid intersection points. 

This section describes in general the plan and requirements for the ambient 
gamma survey. The detailed procedure is Reference 3-9. 

4.4.1 Ambient Gamma Survey Protocol Considerations 

4.4.1.1 Applicable Ambient Gamma Survey Guidelines 

Gamma activity measurements will be made at specified locations as directed by 
the survey manager. Daily instructions to the survey team by the survey 
manager will include identification of the survey block in which to make the 
measurements, starting location in the survey block and direction to proceed 
for subsequent measurements (Section 4.4.2.2) and locations at which previous 
measurements are to be repeated to investigate questionable data (Section 
4.4.3.2). Repeat measurements may also be specified to provide additional 
duplicate measurements to evaluate reproducibility. 

Gamma activity measurements will be made simultaneously by two instruments 
that will be mounted on a fixture designed to facilitate quick placement and 
alignment, and to ensure that the instruments are one meter above, and 
pointing vertically toward, the surface. Making simultaneous survey 
measurements with paired, duplicate instruments will provide a continuous 
check on instrument reliability to detect instrument instability, drift, 
intermittent excessive noise, or other failures. The availability of paired 
data will also provide an improvement in measurement precision by a factor of 
1.4. 

Ambient gamma activity data will be recorded as specified in Reference 3-9. 
Data will include the survey block identifier, measurement 1 ocation 
coordinates, and the gamma readings. 
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4.4.1.2 Ambient Gamma Survey Investigation Levels 

The gamma level at which further investigation will be done is based on a 
maximum acceptable gamma dose rate of 5 pR/hr above the average background 
gamma dose rate. This 1 imit has been selected as being below the 1 imi t of 20 
pR/hr above background specified by DOE for formerly used sites remedial 
action programs and in compliance with the 5 pR/hr-above-background limit 
required by NRC for decontamination of licensed facilities. (The NRC limit is 
not applicable directly to Area IV characterization, but is applicable to 
licensed Area IV facilities.) 

If a gamma activity measurement is greater than the investigation level, 
specific investigation of the occurrence will be done. The survey manager 
will evaluate the above-limit gamma activity measurements to determine whether 
the activity is related to the natural geology of the area. Gamma readings 
near sandstone outcroppings can easily exceed nominal soil radiation levels by 
4 pR/hr. Therefore, the survey manager will be cognizant of expected 
variability in normal background in assessing whether 5 pR/hr increases 
represent real contamination. If the activity is soil-related and not clearly 
caused by the natural geology, the survey manager will notify the manager of 
Radiation Protection and Health Physics Services (RP&HPS) and the associate 
program manager for direction on further action (e.g., collecting soil samples 
for 1 aboratory analysi s) . 
The investigation level is based on the background count rate and the gamma 
detector count rate equivalent to 5 pR/hr. The background count rate will be 
determined as described in Section 4.2. The gamma detector count rate-to-dose 
rate equivalence will be determined and monitored as described in Section 
4.4.1.3. Until this information is available, initial values based on prior 
measurements will be used. Background will be that from measurements made in 
non-radiological areas of SSFL (outside Area IV) as part of the 1988 Area IV 
Radiological Survey (Ref. 3-10). The average dose rate at three locations was 
15.3 +/- 0.7 pR/hr, or 3289 +/- 151 cpm using the conversion factor described 
in Section 4.4.1.3. The values determined in this plan will be documented and 
used for subsequent data evaluation. 

4.4.1.3 Gamma Detector Count Rate Conversion Factor 

Gamma survey instrument response in terms of dose rate has previousiy been 
determined by simultaneous measurements with the detectors and a Reuter-Stokes 
High Pressure Ionization Chamber, which measures ionization energy and reads 
directly in pR/hr. The count rate-to-exposure rate relationship was 215 cpm 
per 1 pR/hr at background gamma levels. This relationship will be used 
initially to compare measured count rates to dose rate criteria. The count 
rate-to-dose rate conversion factors will be confirmed by means of 
simultaneous measurements with the gamma survey detectors and the Rcuter- 
Stokes detector as part of the daily functional checks of the gamma survey 
instruments (Section 4.4.3.1). The count rate-to-pR/hr conversion factor and 
its uncertainty will be determined. Any change in the factor will be 
documented. The revised value will be used in subsequent data analysis. 
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4.4.1.4 Gamma Detector Counting Time 

The ambient gamma survey readings will be taken 
detectors, using a counting period of one minut 

4.4.2 Determination of Gamma Survey Locations 

4.4.2.1 Survey Grid Sizing 

simultaneously from the two 

Gamma dose rates will be measured at the intersections of a grid having a 
spacing of 25 ft. This value is specified for reasons of cost and survey 
design. It provides uniform sampl ing (supplemented by the complete coverage 
of the walk-about scan) of gamma dose rates at a sufficient number of points 
to allow statistical analysis within each survey block, as well as within 
groups of blocks having similar characteristics. On the other hand it 
specifies a manageable, although large, number of measurements (i.e., 
approximately 20,000 measurements). It provides a uniform, complete grid 
within each 200 ft X 200 ft survey block, which simplifies survey design. 

4.4.2.2 Survey Grid Layout 

Each individual 200-ft by 200-ft survey block established by the initial civil 
engineering survey (Section 4.3.1) will be further divided into a grid spaced 
at 25-ft intervals along both north/south and east/west directions. The 
ambient gamma survey readings will be taken at each intersection of the grid. 

The grid spacing establishes 49 measurement locations within each survey block 
and 32 on the perimeter. Single coverage of all of these locations within 
blocks surrounded by other blocks in a matrix of survey blocks would be 
provided by measuring at the locations on two sides of each survey block. 
This would give a total of 64 measurements per survey block. In order to 
provide repeat measurements for monitoring data quality and to simplify the 
procedure, measurements will be made on three sides of each survey block, 
giving a total of 72 measurements per survey block. (Adaptation of this plan 
will be made by the survey manager for special cases, such as survey blocks on 
the Area IV boundary and irregular survey blocks.) Measurements will be made 
on the southern boundary of each survey block, but not on the northern 
boundary (or, depending on the direction the survey is progressing through the 
survey blocks, measurement on the northern but not on the southern boundary). 
The latter locations will be covered by measurements of the southern boundary 
of the adjacent block. Measurements will be made on both the east and west 
boundaries of each survey block. Since the plan is to traverse the survey 
block from west to east, measuring on both boundaries incorporates all 
locations on the traverse, which simplifies the procedure. Measurements on 
the east and west boundaries will be made twice, once for each of two east- 
west-adjacent survey blocks. These duplicate measurements will be used For 
evaluation of measurement repeatability. 
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4.4.2.3 Areas Excluded from the Ambient Gamma Survey 

Complete coverage of Area IV will be reduced by exclusion of areas having 
certain character is t ics .  The areas excluded are shown in Figure 4-3. The 
character is t ics  and s ta tus  are the following: 

1.  Major rocks. Area IV contains many large rock outcroppings which are 
n o t  potential sources of contamination and in many cases are not 
easi ly  or safely accessible. Survey measurements are n o t  planned on 
these; however, a  rock surface may be included i f  i t  i s  convenient. 

2 .  Buildings. The in t e r io r  of buildings and other s t ructures  (tanks, 
open-sided t e s t  stands, e t c . )  are not considered t o  need 
characterization. Areas surrounding buildings and s t ructures  
(including areas inside fences) are included in the survey i f  they 
are n o t  included in the f a c i l i t y  DAD.  

3. Areas characterized by other studies. Other s tudies  include prior 
studies (Area IV radio1 ogical survey and completed D&D f inal surveys) 
and related a c t i v i t i e s  (planned D&D f inal surveys and remedial 
actions) . 

4. Irregular survey blocks in d i f f i c u l t  t e r ra in  a t  the Area IV boundary. 
These areas are small and are n o t  1 i  kely locations of radiological 
contamination because of access d i f f icu l ty .  Their survey would be 
very labor intensive and will be attempted only i f  nearby 
contamination indicates extension into the i r regular  survey blocks. 

In addition t o  the excluded areas there will be other areas in which i t  may be 
necessary t o  deviate from the regular grid spacing. Measurement locations 
will be modified in the f i e ld  as necessary t o  protect endangered o r  protected 
plant species. Also, there are areas of dense natural vegetation in Area IV 
for  which access for  the systematic survey would require extensive clearance 
of undergrowth and disruption of the native wildl i fe .  Measurements and 
sampling in these areas will be a t  selected representative locations t o  
minimize vegetation clearance. 

4.4.3 Ambient Gamma Survey Quality Management 

Ambient gamma survey qua1 i t y  will be maintained by meeting the data qualit,y 
needs specified in Reference 3-1 and by oversight by the E T E C  Qual i t )  
Assurance and Training department in accordance with Reference 3-11 t o  assure 
effect ive execution of the requirements of th i s  plan. 

Data quality needs were specified in Reference 3-1 by defining t h e  required 
precision, accuracy, representativeness, completer;ess, and c ~ n ~ p a ~ a b i l i t y  
(PARCC) data quality indicators.  These indicators will be applied as 
described be1 ow. 

I .  Precis ion wi 11 be assessed by comparison of dupl ica te  garnm a c t i ~ i  t y  
measurements. The data will be considered acceptable i f  sets  of 
repeat measurements are n o t  s t a t i s t i c a l l y  d i f fe rent  from se t s  o f  
i n i t i a l  measurements when compared as described i n  Sectioi-I 7 .1 .3 .  
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Figure 4 - 3  Areas Excluded from the Ambient Gamma Survey 
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Accuracy of gamma activity measurements will be assessed through 
instrument performance integrity testing (Section 4.4.3.1). The data 
will be considered acceptable if performance is unchanged when 
evaluated statistically. 

Representativeness will be provided by sampling the gamma activity at 
enough locations to provide for evaluation data set sizes sufficient 
for statistical analysis. The smallest data set for which analysis 
is planned is that for the survey block, which contains 81 activity 
values if all boundaries are included. 

Completeness will be provided by ensuring that the data are val id for 
at least 90% of the planned measurement locations within each data 
set. Measurements at locations of questionable or invalid data will 
be repeated if necessary to provide this quality. Data sets 
containing less than 100% of the planned measurements will be 
reviewed to ensure that the data set is still representative. 

Comparability of the measurements will be provided by use of 
established procedures to assure measurement consistency, frequent 
checks of equipment functional performance, and maintenance of 
detailed records of field activities. 

Instrument Performance Integrity 

Radiation level measurements will be supported by calibration and functional 
performance surveillance activities to allow assessment of data validity. 
These tests will be used to provide data for field verification of proper 
instrument operation before proceeding with measurements, and for detection o f  
long-term shifts or drift in instrument performance. 

4.4.3.1.1 Instrument Calibration 

All radiation detection instruments will be maintained on a quarterly 
calibration cycle by the RP&HPS Radiation Instrumentation Services laboratory. 
The NaI gamma survey meters will be calibrated against an Am-241 standard 
source, and verified against both Cs-137 and Ra-226 standard sources. 

4.4.3.1.2 Functional Performance Testing 

Performance of the gamma radiation detection systems will be verified at t h e  
beginning of each shift, at a mid-shift time convenient for the survey team, 
at the end of each work shift, and at other times when it is desired to verify 
proper operation (following interruptions of work, apparent performance 
changes, etc.). All performance checks will be performed at the location 
specified in the procedure (Ref. 3-9), with the detectors in the same 
positions each time. Counts during a fixed time interval will be recorded 
both with a Cs-137 calibration source in a repeated position (e.g., at the 
base of the ambient gamma survey detector fixture) and with the source removed 
(i.e., only the background gamma radiation present). The count rate 
conversion factor (counts/min per pR/hr) of each detector will be determined 
before and after recalibration. 
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4.4.3.2 Survey Data Integrity 

Survey data integrity will be ensured by on-line review by the survey team of 
the data as it is being collected and by daily review by the survey manager. 
The survey team will compare readings from the two detectors during the 
functional performance tests and gamma activity measurements. They wi 1 1  a1 so 
note the readings during the tests relative to previous values. Although data 
review is not a primary responsibility of the survey team, their training and 
familiarity with normal daily variation of the readings will allow them to 
detect significant changes in instrument performance. They will notify the 
survey manager of observed changes before proceeding with measurements. 

The survey manager will perform a review of each day's instrument performance 
tests and gamma activity measurements to provide an initial review of the data 
validity. Instrument performance test results and channel comparisons will be 
compared to control charts to detect any out-of-limit conditions. Repeated 
measurements will be compared to earlier results to verify that normal 
reproducibility was observed. Malfunctioning instruments will be repaired or 
replaced before continuing. In the event of questionable data (e.g., 
inconsistency between the detectors, shift in instrument performance, or a 
condition potentially affecting measurement validity noted by the surveyor) 
the survey manager will direct the survey team to repeat the measurements. 

4.4.3.3 Maintenance of Survey Records 

Survey records will consist of a survey logbook, instrument calibration 
records, instrument qualification report datasheets, and gamma survey 
datasheets. Survey logbooks will be controlled and maintained in accordance 
with ETEC Procedure 6-04. They will be bound with numbered pages, and will be 
maintained throughout the duration of the survey. Pertinent notes and 
explanatory comments about the survey will be entered in the logbook. Written 
recommendations from the Health & Safety Officer will also be entered. The 
logbook will be controlled by the survey manager during the survey and 
assigned to the survey team during field activities. After completion of the 
survey and analysis the logbook will be returned to ETEC Document Management. 
A copy will be stored in the Area IV Radiological Characterization files in 
Building 100 in Area IV. 

Records of cal i brati ons of gamma detectors used for field measurements w-i 1 7  be 
maintained in the files of the RP&HPS Radiation Instrumentation Services 
laboratory in Area IV Building 011, where the calibrations are performed. 

The instrument qualification report and gamma survey datasheets will be used 
by the survey team to record data during field activities. They will be given 
to the survey manager when completed. After an initial review for data 
validity, the survey manager will place the datasheets in a working file. 
They will be used for entry of the data into a computer database for 
subsequent analysis and maintained for reference. After completion of 
analysis they will be placed in the Area IV Radiological Characterizati~ii 
files in Building 100 of Area IV. 
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4.5 WALK-ABOUT SURVEY OF NEAR-SURFACE GAMMA ACTIVITY 

A walk-about survey of nea r - su r f ace  gamma a c t i v i t y  w i l l  be conducted over  t h e  
e n t i r e  Area IV (except  a s  descr ibed  i n  Sec t ion  4.5.2.2) t o  d e t e c t  any loca l  
concen t r a t ions  of  r a d i o a c t i v i t y .  During t h i s  survey, t h e  survey team wi l l  
walk along eas t /wes t  o r  north/south g r i d  l i n e s  while  sweeping a  gamma d e t e c t o r  
over  t h e  s u r f a c e  and l i s t e n i n g  t o  t h e  aud ib l e  count r a t e  i n d i c a t i o n  t o  d e t e c t  
i n c r e a s e s  above background. 

This  s e c t i o n  d e s c r i b e s  i n  general  t h e  plan and requirements  f o r  t h e  walk-about 
survey.  The d e t a i l e d  procedure i s  Reference 3-9. 

4 .5.1 Walk-about Survey Protocol Cons idera t ions  

4 .5 .1 .1  Appl icable  Walk-about Survey Guidel ines  

The walk-about survey w i l l  be done using one gamma d e t e c t o r  mounted on a  walk- 
about survey  d e t e c t o r  f i x t u r e .  The f i x t u r e  i s  a  balanced boom which allows 
t h e  surveyor  t o  hold t h e  d e t e c t o r  near  t h e  ground s u r f a c e  whi le  walking and 
sweeping i t  from s i d e  t o  s i d e .  The d e t e c t o r  w i l l  be connected t o  a  
c o u n t e r / s c a l e r  (with an audio speaker )  c a r r i e d  by t h e  surveyor .  When an 
inc rease  i n  t h e  aud ib l e  c l i c k  r a t e  i s  de t ec t ed  t h e  surveyor  w i l l  note  t h e  
c u r r e n t  t r a v e r s e  p o s i t i o n  ( l o c a t i o n  and sweep phase) and l eave  t h e  t r a v e r s e  
l i n e  t o  walk i n  t h e  d i r e c t i o n  of i nc reas ing  a c t i v i t y .  The l o c a t i o n s  of t h e  
peak of  t h e s e  gamma a c t i v i t i e s  w i l l  then be i d e n t i f i e d  and documented. The 
gamma a c t i v i t y  a t  each p e a k - a c t i v i t y  l o c a t i o n  wi l l  be measured by a 1-min 
count a t  t h e  s u r f a c e  using t h e  walk-about survey d e t e c t o r  and a t  1  m above t h e  
s u r f a c e  us ing  t h e  same equipment and method a s  f o r  t h e  ambient gamma survey 
(Sec t ion  4 . 4 ) .  

Walk-about survey d a t a  w i l l  be recorded a s  s p e c i f i e d  in  Reference 3-9.  The 
d a t a  w i l l  i nc lude  documentation of t h e  t r a v e r s e s  made and t h e  l o c a t i o n s  and 
magnitudes of  l oca l  a r eas  of e l eva t ed  a c t i v i t y .  The d a t a  f o r  each t r a v e r s e  
w i l l  be t h e  survey block i d e n t i f i c a t i o n ,  nor th ing  d i s t a n c e  a t  each end of t h e  
t r a v e r s e ,  t h e  approximate d e t e c t o r  e l e v a t i o n  (where o b s t a c l e s  r e q u i r e  r a i s i n g  
t h e  d e t e c t o r  above t h e  s u r f a c e ) ,  and t h e  t ime t o  complete t h e  t r a v e r s e .  Data 
f o r  l o c a t i o n s  of  e l eva t ed  a c t i v i t y  w i l l  inc lude  t h e  coo rd ina t e s  of t h e  peak 
l o c a t i o n ,  s u r f a c e  gamma a c t i v i t y  a s  recorded by t h e  walk-about survey 
d e t e c t o r ,  and a c t i v i t y  a t  1  m above t h e  s u r f a c e ,  measured a s  i n  t h e  ambient 
gamma survey .  

4 .5.1.2 Walk-about Survey Inves t iga t ion  Levels 

Any d e t e c t e d  inc rease  in  a c t i v i t y  dur ing  a  m l k - a b o u t  survey t r a v e r s c  wi l l  
r e q u i r e  t h a t  t h e  surveyor  proceed i n  t h e  d i r e c t i o n  of i n c r e a s i n g  a c t i v i t y  
u n t i l  t h e  l o c a t i o n  of t h e  maximum a c t i v i t y  i s  found. The gamma a c t i v i t y  wi l l  
be measured a t  t h a t  l o c a t i o n  in  t h e  same manner a s  f o r  t h e  ambient gamma 
survey (Sec t ion  4 . 4 ) .  Inves t iga t ion  l e v e l s  and follow-up i n v e s t i g a t i o n s  wi l l  
be a s  desc r ibed  in  Sec t ion  4 .4 .1 .2 .  
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4.5.1.3 Gamma Detector Count Rate Conversion Factor 

Gamma survey instruments fo r  the walk-about survey will be the same as used 
for  the ambient gamma survey. The factor for  converting detector counting 
rates  t o  dose ra tes  will be determined and verified periodically as described 
in Section 4.4.1.3. 

4.5.2 Walk-about Survey Coverage 

4.5.2.1 Traverse Parameters 

During the walk-about survey the survey team will walk along east/west or 
north/south grid l ines  while l is tening for  changes in meter c l i ck  ra tes .  The 
survey will be done by traversing grid l ines  t o  provide systematic coverage of 
the area within each survey block, with the block boundary coordinates 
established with tapes as described in Section 4.3.2. A t raverse l i ne  spacing 
of 5 f t  will be used t o  provide the necessary coverage. 

The surveyor will walk along the traverse l ine ,  which centers the detector 
pivot point in the band being surveyed. During the traverse the detector will 
be swept from side t o  side (180 degrees) while being held as close t o  the 
ground as possible and ensuring that  i t  does n o t  h i t  e i the r  the ground or an 
above-ground obstacle (e .g . ,  a rock or debris) .  I n  areas of thick weed cover 
the detector will be kept above the weeds unless i t  has been verified that n o  
obstacles ex is t .  The detector sweep ra te  will be approximately one 180 degree 
arc in 4 sec. Walking speed along the traverse 1 ine wii 1 be a t  a ra te  which 
places the detector sweep within 1 f t  of each point on the surface. The 
walking speed will be approximately 1/4 - 1/2 f t /sec.  

The walk-about survey of a survey block may be done by more than one surveyor 
operating a t  the same time. Each will perform in a coordinated manner the 
operations described here to  provide complete coverage o f  the survey block. 
The survey manager i s  responsible for  coordination of multiple surveyors t o  
ensure complete and coordinated coverage of the surface. 

The procedure for  the walk-about survey shall include direct ions t o  provide 
equal coverage on b o t h  the l e f t  and r ight  of the grid l i n e  h t  the s t a r t  of a 
traverse.  

4.5.2.2 Areas Excluded From the Walk-about Survey 

The wal k-about survey will cover a l l  of Area I\! except f o r  areas occ~? ied  by 
major rock outcroppings o r  buildings and areas characterized (or  t s  be 
characterized) by a D&D or remedial action program. Areas w i t h  den;e 
vegetation and endangered or protected plant species are n o t  exc lded ,  but iflay 
require adaptation of the procedures. The areas excluded a x  show, i n  Fir jur t :  
4-4. 
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F i g u r e  4-4  Areas Excluded from t h e  Walk-about Survey 
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4 .5 .3  Walk-about Survey Q u a l i t y  Management 

4.5.3.1 Instrument Performance I n t e g r i t y  

The walk-about survey gamma measurement ins t rumenta t ion  w i l l  be supported by 
c a l i b r a t i o n  and func t iona l  s u r v e i l l a n c e  a c t i v i t i e s  s i m i l a r  t o  t hose  f o r  t he  
ambient gamma survey (Sec t ion  4 .4 .3 .1 ) .  The only d i f f e r e n c e s  w i l l  be t h e  use 
of on ly  one d e t e c t o r  i n s t ead  of  two7 and a  d i f f e r e n t  d e t e c t o r  pos i t i on ing  
method because of t h e  use of  a  d i f f e r e n t  d e t e c t o r  f i x t u r e .  

4 .5 .3 .2  Survey Data I n t e g r i t y  

Gamma measurements w i l l  be recorded and eva lua ted  a t  l o c a t i o n s  of  e leva ted  
a c t i v i t y  a s  done in  t h e  ambient gamma survey.  The i n t e g r i t y  of t h i s  d a t a  w i l l  
be provided by review as  descr ibed  in  Sec t ion  4.4.3.2.  

The i n t e g r i t y  of d e t e c t i o n  of l o c a t i o n s  of e l eva t ed  a c t i v i t y  w i l l  be provided 
by t r a i n i n g  of  t h e  surveyors ,  and by t h e  recorded t r a v e r s e  l i n e  endpoints  and 
t h e i r  t imes .  

4 .5 .3 .3  Maintenance of Survey Records 

The handl ing of walk-about survey records  w i l l  be t h e  same a s  f o r  t h e  ambient 
gamma survey (Sec t ion  4 .4 .3 .3) ,  except  f o r  use of d a t a s h e e t s  s p e c i f i c  t o  t he  
walk-about survey in s t ead  of t h e  ambient survey.  

4.6 SOIL SAMPLING 

Soi l  samples w i l l  be c o l l e c t e d  a t  l o c a t i o n s  a t  which e l eva t ed  gamma a c t i v i  t;~ 
i s  d e t e c t e d  i n  t h e  ambient gamma survey (Sec t ion  4.4)  o r  walk-about survey 
(Sec t ion  4 . 5 ) ,  and a t  p re - spec i f i ed  l o c a t i o n s  (Sec t ions  4 .6 .1  and 4 .6 .2 ) .  
Table 4-1 p re sen t s  a  summary of t h e  s o i l  sampling. Sample c o l l e c t i o n ,  
hand1 ing ,  and a n a l y s i s  w i l l  be a s  descr ibed  in  Sec t ion  4 .6 .3  f o r  a l l  
1  oca t  i  ons . 
Pre - spec i f i ed  sampling l o c a t i o n s  a r e  def ined  in  t h e  fo l lowing  two types  of 
a r e a s .  

1. Randomly s e l e c t e d  1  oca t ions  f o r  sampl i  ng r a d i o a c t i v i t y  concent ra t ions  
in  subregions of Area IV. (Sec t ion  4 .6 .1)  

2 .  Locations in  screening  a reas  which, on t h e  b a s i s  o f  p a s t  a c t i v i t i ~ : ,  
may be contaminated with r a d i o a c t i v e  m a t e r i a l s .  These inc lude  both 
purposefu l ly  and randomly s e l e c t e d  l o c a t i o n s .  (Sec t ion  4.6.2: 

4 .6.1 So i l  Survey Locations 

4.6.1.1 Soi l  Survey Analysis Regions 

For t h e  s o i l  survey,  Area IV has been d iv ided  -into reg ions  having s i m i l a r  
geology, t e r r a i n ,  and past use.  All of t h e  a r ea  within a  r e g i m  i s  t hus  
expected t o  irave t h e  same r ad io log ica l  background. There a r e  s i x  o f  t hese  
r eg ions ,  which a r e  shown in Figure 4-5,  t h e  Area IV topographical  map with 
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Tab le  4-1  Summary o f  S o i l  Samples 

S o i l  su rvey  
(11 samples i n  
each o f  6 r e g i o n s )  

Areas  around t h e  fo rmer  
Sodi um Disposal  Faci 1  i t y  

Area o f  former  t r e n c h  11 
South o f  road 10 
Ravines west  o f  f a c i l i t y  5  
Ravine e a s t  o f  f a c i l i t y  2  

Na tura l  d r a i n a g e  channel s 
SRE Pond 5  
Old Conservat ion Yard ( n o r t h )  6 
Old Conserva t ion  Yard ( s o u t h )  15 
1 7 t h  S t r e e t  1 3  
S o u t h e a s t  17 

I n a c t i v e  s a n i t a r y  l e a c h f i e l d s  
( 4  samples a t  each o f  
6 1  eachf  i  e l  d s )  

Areas  around bui 1  d i n g s  

L o c a t i o n s  o f  e l e v a t e d  gamma a c t i v i t y  

Qual  i  t y  a s s u r a n c e  samples'3' 
F i e l d  dupl i  c a t e s  10 
Labora to ry  m a t r i x  s p i k e s  10 
Decontamination r i n s e a t e  samples 10 

Notes : 

( 1 )  The number o f  samples t o  be c o l l e c t e d  around b u i l d i n g s  w i l l  be 
de te rmined  by review o f  p a s t  a c t i v i t i e s  a t  t h e  b u i l d i n g ,  p r i o r  
r a d i o l o g i c a l  s u r v e y s ,  and a v i s u a l  i n s p e c t i o n .  

( 2 )  The number o f  samples w i l l  be determined by t h e  gamma s u r v e y  
r e s u l t s  

( 3 )  Qual  i t y  a s s u r a n c e  sampi e s  w i l l  be s p l  i t s  o f  r e g u l a r  samples ( f i e l d  
d u p l i c a t e s )  o r  r e g u l a r  samples  d e s i g n a t e d  f o r  t h i s  use  ( l a b o r a t o r y  
m a t r i x  s p i k e s ) ,  a t  a  r a t e  o f  1  o f  each t y p e  f o r  e v e r y  ba tch  o f  v p  
t o  20 r e g u l a r  samples .  They r e q u i r e  s e p a r a t e  a n a l y s i s  bu t  do nox 
r e p r e s e n t  a d d i t i o n a l  l o c a t i o n s .  
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analysis region boundaries shown. Note that  a  region may include subregions 
which are not contiguous. The boundaries are included in the CAD-CAM f i l e  of 
the map, with more detai l  in that  form than i s  possible in the figure.  The 
detailed boundaries will be used in selecting sampling locations (Section 
4.6.1.2).  The regions are described below. 

1. Developed Areas (Dv) - These areas are dominated by buildings and 
s t ructures ,  and are mostly covered by Tarmac. There i s  a  shallow 
cover of alluvium intermixed with imported construction d i r t  
overlaying the Chatsworth Formation bedrock. 

2 .  Rock Outcroppings (Rc) - Most of the area i s  rock outcroppings of 
Chatsworth Formation sandstone, with occasional oak woodland patches 
in the intermittent drainage courses. 

3. Drainage Areas (Dr) - This consists of natural f l a t s  and catch basins 
in the water run-off paths where run-off soil  can s e t t l e  out. Thick 
riparian vegetation grows in wet soil  pockets. 

4. Alluvial Flats ,  Undisturbed (Au) - The topsoil has mostly been l e f t  
undisturbed. There are some remnant stands of native grassland. 
Fallout isotopes are a t  o r  near the surface. 

5 .  Alluvial Flats ,  Disturbed (Ad) - The topsoil has been turned by plow 
or earthmover. I t  i s  generally covered by invasive annual grasses. 
Fallout isotopes are mixed t h r o u g h o u t  the soil  t o  the depth of the 
earth movement. 

6. Martinez - Chaparral (Mch) - This i s  exposed Martinez Formation s o i l  
dominated by thickly wooded chaparral. 

4.6.1.2 Soil Survey Sampling Locations 

A s e t  of 11 soil  samples will be collected a t  randomly selected locations in 
each analysis region. The analysis for  previous surveys a t  Area IV has shown 
that  a  minimum se t  of t h i s  s ize i s  necessary t o  support the  p l an~ed  
s t a t i s t i c a l  analysis (Section 7.1.2).  

Sampling locations are selected as described in Appendix C .  The coardifiates 
for  each region are l i s t ed  in Appendix D, Table D-1. The chosen locations are 
the f i r s t  eleven se ts  of coordinates from a l i s t  o f  randomly se'ected sets o f  
ccordinates which pass the following screens: 

1.  Is  the location within the region and a t  leas t  10 f t  ft-om the region 
boundary? This screen el iminates ra~domly selected 1 ccztions which 
are within the rectangle circurnscr-ibiny  he j r r q u l a r i y  s\-)aped region 
b u t  are e i ther  outside the region i t s e l f  or iqithin a  bcundary zone in 
which i t  i s  assumed there i s  a  t ransi t ion from t h e  cornpasition of t h e  
adjacent region. 

2 .  Is  the location paved or occupied by a  bLiilding or a surface rack? 
Such locations are excluded from the  scrvey. 
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3 .  Would sampling a t  t h e  l o c a t i o n  d i s t u r b  endangered o r  p ro t ec t ed  p l an t  
spec i e s?  

4.  Has t h e  l o c a t i o n  been v e r i f i e d  by a  f i e l d  check t o  a s s u r e  t h a t  t h e r e  
i s  not  a  reason f o r  r e j e c t i o n  t h a t  i s  ev ident  on ly  a t  t h e  l o c a t i o n ?  

Survey s o i  1  samples wi 11 be su r f ace  samples. 

4 .6.2 Screening Area Soi l  Sampling Locations 

There a r e  a r e a s  where, on t h e  b a s i s  of t h e  h i s t o r y  of Area IV o p e r a t i o n s ,  no 
r a d i o a c t i v e  m a t e r i a l s  a r e  expected t o  be loca t ed  but where they  could be 
p re sen t .  These a reas  a r e  def ined  a s  screening  a r e a s  f o r  s o i l  sampling t o  
v e r i f y  t h e  absence of non-natural  r a d i o a c t i v e  materi  a1 s .  There a r e  f o u r  s e t s  
of sc reening  a reas :  a r eas  around t h e  former Sodium Disposal F a c i l i t y ,  na tura l  
d ra inage  channels ,  i n a c t i v e  s a n i t a r y  l e a c h f i e l d s ,  and a r e a s  around buildincjs 
i n  which r a d i o a c t i v e  m a t e r i a l s  have been used. The a r e a s  a r e  shown in  Figure 
4-6. They a r e  descr ibed  and t h e i r  s o i l  sampling l o c a t i o n s  a r e  s p e c i f i e d  i n  
t h e  fo l lowing  subsec t ions .  

4 .6 .2 .1  Areas Around Former Sodium Disposal F a c i l i t y  

The former Sodium Disposal F a c i l i t y  (SDF) and t h e  region immediately 
surrounding i t  have been decontaminated in  a  s e p a r a t e  program; however, a r eas  
surrounding t h e  region covered by t h a t  program a r e  t o  be screened f c r  
r ad io log ica l  contaminat ion a s  p a r t  of t h i s  p lan .  The surrounding a reas  were 
sometimes used a s  temporary s to rage  a r e a s .  There i s  a l s o  evidence OF use 3 f  a 
former t r ench  south of t h e  SDF f o r  d i s p o s a l .  To determine whether r a d i o a c t i v e  
contamination e x i s t s  i n  t h e  a r eas  surrounding t h e  SDF decontamination r eg ion ,  
they  wi l l  be i n v e s t i g a t e d  by s o i l  sampling and a  geophysical survey.  :he 
geophysical survey t o  d e t e c t  any subter ranean  d e b r i s  i s  a  subcont rzc ted  
a c t i v i t y  (Ref.  3 - 3 ) .  

The a reas  t o  be sampled a r e  r av ines  t o  t h e  e a s t  and west of t h e  f z c i f i t y ,  and 
t h e  a r ea  along t h e  road south of t h e  f a c i l i t y  ( p a r t i c u l a r l y  t h e  a r ea  i n  xhicit 
t h e  former t r ench  was l o c a t e d ) .  The a reas  and sampling l o c a t i o n s  a r e  g i v e n  i n  
Appendix D .  The sampling l o c a t i o n s  and depths were s e l e c t e d  on t h e  fol lowing 
bases .  

1. Sample a t  11 randomly s e l e c t e d  l o c a t i o n s  in  t h e  a r e a  o f  t h e  i'ormr 
t r e n c h ,  which was about 20 f t  wide and 150 f t  l o n g .  I t  wes L~-ough?y 
p a r a l l e l  t o  t h e  road a t  a  d i s t a n c e  of no more than  5 3. Thrt 
sampling l o c a t i o n s  have been s e l e c t e d  a s  descr ibed  i n  Apgendix C: 
using a  sampled a rea  20 f t  wide by 150 f t  long w i t h  i t s  no r th  
boundary 5 f t  from t h e  road.  

Sampling depth w i l l  be t h e  minimum of 3 f t  beluw the  su r f ace ,  
bedrock, o r  t h e  depth of a  d e b r i s  l a y e r ,  i f  such a l a y e r  ex':>ts t o  
i n d i c a t e  t h e  former bottom of  t h e  p i t .  A t rench  dug along t h e  road 
a s  p a r t  of t h e  SDF cleanup program showed t h a t  t h e  bedrock depth i n  
t h e  a r ea  v a r i e s  between 2-1/2 and 12  f t .  I t  i s  l i k e l y  thst t h c  
t r ench  depth was no more than  the  sha l lowes t  bedrock, so deeper 
sampling i s  not expected t o  be needed t c  reach buried d z k r i s .  
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F i g u r e  4-6  Loca t ions  o f  Screen ing  Areas  

Areas  around t h e  
fo rmer  Sodium 
Disposa l  Faci 1 i t y  

Dra inage  channe l s  

C: I n a c t i v e  s a n i t a r y  
UJ 1 e a c h f i e l d s  

h724 B u i l d i n g s  

SRE d r a i n s  
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The sampling plan wi l l  be reviewed a f t e r  t h e  geophysical survey.  I f  
subter ranean  d e b r i s  i s  found by t h e  survey, a d d i t i o n a l  o r  modified 
sampl ing may be done. 

. Sample a t  approximately 1 0 0 - f t  increments along t h e  road ,  both 5 f t  
and 50 f t  south of t h e  road.  Sampling wi l l  be a t  t h e  su r f ace .  The 
s o i l  i n  much of t h i s  a r ea  has been d i s tu rbed  by grading  t o  e s t a b l i s h  
a  s t ag ing  a rea  f o r  cleanup of  t h e  SDF. Surface  contamination ( e . g . ,  
f a l l o u t )  would be d i l u t e d  by s o i l  mixing o r  r e l o c a t e d  by s o i l  
d i  spl  acement ; however, s u r f a c e  sampl e s  wi 11 be a s  r e p r e s e n t a t i v e  of 
s o i l  contamination l e v e l s  a s  subsur face  samples. 

3 .  Sample a t  t h e  road and a t  50 f t  and 100 f t  nor th  of  t h e  road 
r a v i n e s  and oDen a reas  e a s t  and west of t h e  SDF. S a m ~ l  ing wi 
t h e  s u r f a c e .  (The a rea  has not been d i s t u r b e d . )  

4 .6.2.2 Natural Drainage Channels 

The watersheds of na tu ra l  d ra inage  channels  w i l l  be screened f o r  
r a d i o a c t i v i t y  by sampling f o r  accumulations of r a d i o a c t i v e  mater 
channels .  The channels  w i l l  be sampled a t  t h e  su r f ace  ( u n l e s s  o  

sources  of 
i a l s  along t h e  
therwise  noted 

below) a t  approximately 50 f t  i n t e r v a l s  from t h e  edge of  t h e  developed area 
(where t h e  na tu ra l  channel begins)  t o  t h e  boundary of  Area IV o r  u n t i l  a  s e t  
of e leven  l o c a t i o n s  has been sampled. The s e t s  of samples f o r  channels  which 
wi l l  have fewer than 11 samples w i l l  be combined with s i m i l a r  dra inage  channel 
s e t s  t o  provide s e t s  of a t  l e a s t  11 samples f o r  s t a t i s t i c a l  a n a l y s i s .  

The exac t  sample l o c a t i o n s  wi l l  be chosen i n  t h e  f i e l d  i n  o r d e r  t o  s e l e c t  t h e  
p a r t  o f  t h e  channel where sediment accumulation i s  most l i k e l y .  The 
coord ina t e s  of  t h e  l o c a t i o n s  sampled w i l l  be determined e i t h e r  by using tapes  
d e f i n i n g  a  sampling block (Sec t ion  4 .3 .2)  o r  by an a l t e r n a t e  method (Sec t ion  
4 .3 .3 ) .  The channels  and spec i a l  cons ide ra t ions ,  i f  any, f o r  t h e i r  sampling 
a r e  i d e n t i f i e d  below. Approximate sampling l o c a t i o n s  a r e  given in  Appendix D .  
Exact sampling l o c a t i o n s  wi l l  be chosen in  t h e  f i e l d  by walking t h e  channels 
in  t h e  v i c i n i t y  of t hese  l o c a t i o n s  t o  i d e n t i f y  l o c a t i o n s  l i k e l y  t o  accumulate 
sediment and d e b r i s .  

1 .  SRE Pond dra inage  channel .  

2 .  Old Conservation Yard (no r th )  dra inage  channel.  This  a rea  i s  a t  t h e  
beginning of flowpaths down t h e  s lope  from SSFL. Runoff has not  y e t  
consol ida ted  i n t o  we1 1  -def ined  channel s .  The sample 1  o c a t i  ons 
s p e c i f i e d  have been chosen t o  be r e p r e s e n t a t i v e  of t h e  runoff  in  t h i s  
d i r e c t i o n  from t h e  Old Conservation Yard. 

3 .  Old Conservation Yard ( sou th )  dra inage  channel.  Two channels flow 
south  from t h e  Old Conservation Yard and jo in  a s  they  leave  Area IV. 
The combined channel ,  which r e t u r n s  t o  Area I V  f o r  a s h o r t  d i s t a n ~ e ,  
w i l l  not  be sampled unless  necessary  t o  fol low r a d i o a c t i v i t y  
contamination in  t h e  planned samples.  

4 .  17th S t r e e t  drainage channel .  In add i t i on  t o  sampling in  t h e  main 
channel ,  low a reas  where runoff  can be held u p  w i l l  a l s o  be sampled. 
Samples w i l l  be c o l l e c t e d  in  t h e  low a reas  t o  d e t e c t  any buildup o f  
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radioactive materials that could have occurred as a result of 
occasional standing water. Samples at the low-area locations will be 
sampled at a depth of 3 ft as well as at the surface. 

5. Southeast drainage channels. 

4.6.2.3 Inactive Sanitary Leachfields 

Inactive sanitary leachfields which served facilities containing radioactive 
materials before installation of the current sanitary sewage collection 
system, will be screened to determine whether radioactive materials were 
re1 eased into the leachfields. The 1 eachfields involved are those which 
served Buildings 003/SRE, 009, 030, 064, 093, and 373. (Building 020 and the 
RMDF a1 so contained radioactive materi a1 s while served by their 1 eachfields; 
however, they are covered by the D&D program. ) 

Approximate locations of the leachfields are shown in Figure 4-6. More 
detailed locations are shown in Figures D-8 and D-9, which are sections of the 
Reference 3-12 and 3-13 drawings. The exact locations will be determined 
either by probing to detect the leachfield piping using a rod or, if that is 
not effective, by a geophysical survey. The surface coordinates above the 
piping and the depth of the piping will be determined to the extent necessary 
to define the sample locations and depths. 

Soil samples will be collected at a depth of six inches below the leachfield 
piping at four locations in each leachfield as shown in Figures D-8 and D-9: 
immediately downstream of the distribution box (i.e., center of the upstream 
end of the leachfield); 50 ft downstream along the center of the leachfield; 
and inside the outermost transverse piping on both sides of the upstream end 
of the leachfield. The coordinates of these locations are listed in Appendix 
D. Selection of the locations and depth was based on providing coverage of 
the leachfield at multiple locations to provide representative readings, and 
by the distribution of radioactivity following a release into the RMOF 
leachfield (Ref. 3-14). In that case, the reactivity concentration was 
highest at the central upstream location specified in this plan. The four 
locations per leachfield will be combined to provide a set of sufficient size 
for statistical comparison to background. 

4.6.2.4 Areas Surrounding Buildings 

The areas around buildings in which activities have involved radioactive 
materials will be screened for the presence of radioactive contamination. The 
screening has two parts. The first part is reviewing records of previous 
activities at each building (including D&D) and surveying the building for 
likely locations at which contamination might have occurred. The second part 
is sampling at locations selected on the basis of the review and survey. The 
coordinates of the sampling locations are listed in Appendix D. 
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4.6.2.5 SRE Drains 

The SRE f a c i l i t y  i s  served by buried sewer and storm d r a i n s .  Sludge i n  t h e s e  
d r a i n s  was sampled a t  a c c e s s i b l e  l o c a t i o n s  a s  p a r t  o f  t h e  SRE pos t  remedial 
ac t ion  survey (Ref.  3-15) .  This  plan supplements t h a t  sampling by removing 
s e c t i o n s  of t h e  d r a i n s  a t  in te rmedia te  l o c a t i o n s  t o  al low sampling of  t h e  
s ludge i n  t h e  i n t e r i o r  s t r a i g h t  runs  of t h e  d r a i n s .  Sampling of  t h e  s t r a i g h t  
runs was recommended by t h e  team which performed t h e  r e f e renced  survey because 
of t h e i r  b e l i e f  t h a t  contaminant concen t r a t ions  could be h ighe r  t h e r e  than a t  
t h e  e n t r y  and e x i t  po in t s .  

Figure 4-7 shows t h e  l o c a t i o n s  of t h e  d r a i n s ,  previous sampling l o c a t i o n s ,  and 
l o c a t i o n s  t o  be sampled a s  p a r t  of t h i s  p lan .  Sludge w i l l  be sampled i n  one 
s e c t i o n  of  each d r a i n .  Sampling l o c a t i o n s  a r e  i nd ica t ed  i n  Figure 4-7. They 
a r e  midway between a c c e s s i b l e  l o c a t i o n s  sampled p rev ious ly  and w i l l  be 
r e p r e s e n t a t i v e  of t h e  s t r a i g h t  runs of  t h e  p ipe .  The s a n i t a r y  sewer l o c a t i o n ,  
ad j acen t  t o  Building 163, was chosen t o  be a s  f a r  downstream a s  p o s s i b l e  
before  t h e  d r a i n  passes  under t h a t  bu i ld ing .  The storm sewer l o c a t i o n  was 
chosen t o  be centered  between t h e  a c c e s s i b l e  l o c a t i o n s  a t  t h e  e n t r y  and e x i t  
p o i n t s  of  t h e  d r a i n  (F igure  4 - 7 ) .  

Access t o  t h e  p ip ing  i n t e r i o r  f o r  sampling w i l l  be obta ined  by removing 
s e c t i o n s  of p ipe .  Asphalt  paving removal, s o i l  excavat ion ,  p ipe  removal, and 
r e s t o r a t i o n  w i l l  be necessary.  A sample of  s ludge w i l l  be c o l l e c t e d  from each 
d r a i n .  The samples w i l l  be i d e n t i f i e d ,  handled, and analyzed i n  t h e  same 
manner a s  s o i l  samples in  t h i s  plan (Sec t ions  4 .6 .3 .1 .1  and 4 .6 .3 .1 .2 ) .  

Af t e r  exposure of t h e  p ipes ,  they  and t h e  s o i l  around them w i l l  be examined 
f o r  evidence of  leakage.  I f  any a r e a  of leakage i s  found, a  s o i l  sample wi l l  
be c o l l e c t e d  a t  t h e  loca t ion  of g r e a t e s t  apparent  leakage.  The samples wi l l  
be i d e n t i f i e d ,  handled, and analyzed in t h e  same manner a s  o t h e r  s o i l  samples 
in  t h i s  plan (Sec t ions  4 .6 .3 .1 .1  and 4 .6 .3 .1 .2) .  

4 .6 .3  Soi l  Sampl ing Method 

4.6.3.1 General 

Soi l  samples w i l l  be c o l l e c t e d  a t  t h e  s p e c i f i e d  l o c a t i o n s  and depths  i n  
accordance with t h e  procedure (Ref.  3-16)  based on t h i s  document, which s t a t e s  
t h e  c o n s i d e r a t i o n s  which must be appl ied  t o  s o i l  sampling. Rinse water  
samples w i l l  a1 so be c o l l e c t e d  a s  qual i  t y  assurance samples suppor t ing  the  
s o i l  sampling program by documenting t h a t  t h e r e  i s  no ca r ryove r  of 
contaminat ion between samples. This  s e c t i o n  addresses  cons ide ra t ions  which 
apply t o  a l l  sampling: s e a l i n g  t h e  sample i n  t h e  sample c o n t a i n e r  (sample 
i d e n t i f i c a t i o n  and o r i g i n a t i o n  record keeping, and sample hand l ing ) ,  sampling 
equipment decontaminat ion,  qual i t y  assurance samples,  and f i e l d  a c t i o n s  i n  
case  of a  measured high gamma a c t i v i t y ,  

4 .6 .3 .1 .1  Sample I d e n t i f i c a t i o n  and Or ig ina t ion  Record Keeping 

Each sample w i l l  be assigned a  consecut ive  p r o j e c t  sample i d e n t i f i c a t i o n  
number when i t  i s  c o l l e c t e d .  The number w i l l  have t h e  form A4CM-YY-XXXX: 
where A4CM i s  t h e  documentation code f o r  t h e  Area IV c h a r a c t e r i z z t i o n  p r o j e c t ,  
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YY i s  the year, and XXXX i s  the next in a  ser ies  of 4-d ig i t  numbers. The 
number will be recorded on the sample container label and in the Sampling 
Logbook. 

Sample collection data will be recorded in the Sampling Logbook. The data 
entry will include the sample ident i f icat ion number, sampl ing location 
coordinates, sampling depth, type of sample (regular,  f i e l d  duplicate,  matrix 
spike, or equipment r insea te) ,  date and time of col lect ion,  names of the 
col lector  and others on the sampling team, and notes about the sampling which 
might be useful in evaluation of the data (e .g . ,  weather). A preprinted label 
will be completed and affixed to  the sample container. The completed 1 abel 
will include the project sample ident i f icat ion number, name of the col lector ,  
and date of collection. Additional information may be included only i f  i t  
cannot be used t o  identify which samples are quality assurance samples. 
(Thus, sample location and time of collection cannot be included.) The label 
will then be affixed t o  the side of the sample container in such a  fashion 
that  the l i d  cannot be removed without tearing the labe l .  The sample 
container will be sealed in a  new plas t ic  bag. 

A Chain-of-Custody Record form ( t o  be provided by the analytical laboratory 
which will perform the sample analyses, b u t  t o  be included in the soil  
sampling procedure, Reference 3-16) will be completed for  each sample. The 
information on the form must include the project sample ident i f icat ion number, 
sample collection date, name of sample col lector ,  analyses requested, and the 
required analysis turnaround time. Additional information may be included 
only i f  i t  cannot be used t o  identify which samples are quality assuranc? 
samples. The analysis specified for  a l l  samples will be as discussed in 
Section 5.0. The completed form will be attached to  the outside of t h e  
p las t ic  bag containing the sample container. 

4.6.3.1.2 Sample Handling 

Documented samples will be transported from the f i e ld  t o  the analytical 
laboratory in a  ser ies  of steps described in t h i s  section. During t h i s  
process the sample will always be in the custody of an ident i f ied indivjdua:. 
Custodial responsibil i ty will be controlled using the Chain-of-Custody Record 
form. The i n i t i a l  responsibil i t y  r e s t s  with the sample col?ector ,  who 
i n i t i a t e s  the form by entering the i n i t i a l  information and s i g n i n g  t o  ; . cc~pL 
ini t i i i l  custody responsibil i ty.  Each t ransfer  of respons ibf l i t j  wi l l  be 
documented on the form. The new custodian will sign the form t o  accept 
responsibi l i ty  and will enter the date and t ine  of rece ip t .  Tile prcviscs 
custodian will enter the date and time of the t r m s f e r  - to complete i; !:;/her 
period of responsibil i ty.  

custody 
or unti 
ancjther 

2 .  The f i e  
Coll ect  
signoff 

1. Each sample will be placed in a  f i e ld  sample t ranspcrt  cofitainw 
a f t e r  completion of the i n i t i a l  documentatj~n as aescribc2 i n  Scctlan 
4.6.3.1.1. The container and i t s  samples will :-cmaS:i in t h e  person21 

of the sample col lector  during each perjod of f i e ld  swq! i n y  
1  formal t ransfer  of custody t o  the  sample c u s t o d i a ~  o r  
member of the sampling team. 

I d  sample transport container wi l l  be taken t c  t h e  Sarnp:e 
ion Center and formally transferred t o  t h e  saaple custod~an by 
of Chain-of-Custody forms. The  Sample Collection Cerjter i s  
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the designated location for  processing samples fo r  shipment t o  the 
analytical laboratory and for  control of samples pending shipment. 
The location of the Sample Collection Center will be specified i n  the 
soil  sampling procedure (Ref. 3-16). Sample Collection Center 
a c t i v i t i e s  are summarized below and are specified in detai l  by desk 
instructions issued by internal l e t t e r .  The i n i t i a l  release of the 
desk instructions i s  included as Appendix E of t h i s  plan. The sample 
custodian i s  the person responsible for  operation of the Sample 
Collection Center and has formal control of samples while they are in 
the center.  

The t ransfers  may be made a t  any time of the day, b u t  must be made 
before a  time when the samples cannot be in the personal custody of 
the sample col lector  or another member of the survey team t o  whom 
t ransfer  has been documented on the Chain-of-Custody Record form. 
Transfer must be made before the end of the day t o  allow sample 
storage in a  locked, secure location overnight. 

The sample custodian will record newly received samples in the Sample 
Control Logbook, which will be maintained for  tracking samples and 
maintaining a  record of sample s tatus  and Sample Collection Center 
inventory. The data will be entered in order of receipt and will 
include the project sample identification number, and date and time 
of receipt .  The sample custodian will prepare the samples for  
shipment t o  the analytical laboratory by placing them in a  shipping 
container and preparing the shipment paperwork, or will s tore  then i n  
a locked, secure location. Samples in the Sample Collection Center 
(including those prepared for  and awaiting shipment) must be in 
e i ther  the personal custody of the sample custodian or in a  l o c k d ,  
secure location. Activit ies in the Sample Collection Center will be 
performed in accordance with the written desk instructions.  

4. Samples will be shipped t o  the analytical laboratory in batches of 
20. There i s  no holding time limitation for  any of the specified 
analyses, so samples may be held until a fu l l  batch i s  accumulated. 
Samples need n o t  be shipped in the order they are collected and a 
batch smaller than 20 samples may be shipped; however, each batch 
must include one each of the quality assurance soi l  samples. 
Deviations from f i r s t - i n ,  f i r s t -ou t  and fu l l  batches may be prompted 
by in teres t  in prompt analysis of par t icular  samples. The sampling 
manager will specify the samples t o  include in each batch and 
authorize the i r  shipment. 

Custody of samples will be transferred t o  the shipper receivins the 
shipment a t  the time o f  pickup of a  shipping container. Entries on 
the Chain -of-Custody Record form will document the t ransfer .  The 
sample custodian will record the shipment. of each sample in the 
Sample Control Logbook by entering the time and date o f  shipment and 
the shipper number. 

5. Receipt of analysis resu l t s  or a returned sample will be recorded in 
the Sample Control Logbook by entering the time and date of receipt 
and the transmittal number. Returned samples will be stored i n  the 
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locked ,  secure  l o c a t i o n  u n t i l  a u t h o r i z a t i o n  i s  given f o r  shipment f o r  
r e a n a l y s i s ,  a r ch iv ing ,  o r  d i sposa l  . 

4.6.3.1.3 Sampling Equipment Decontamination 

Sampling equipment w i l l  be thoroughly cleaned a f t e r  t h e  c o l l e c t i o n  of each 
sample t o  prevent  cross-contaminat ion between samples.  Unless reused 
immediately, c leaned equipment w i l l  be s t o r e d  t o  maintain clean1 i n e s s  u n t i l  
t h e  next  use.  

Sampl i  ng equipment decontami n a t i  on r i n s e  water  wi 11 be sampled once per  batch 
of 20 samples f o r  a n a l y s i s  t o  document t h a t  no s i g n i f i c a n t  contamination 
car ryover  has occurred .  Rinseate  samples w i l l  be i d e n t i f i e d  and handled i n  
t h e  same manner a s  s o i l  samples (Sec t ions  4.6.3.1.1 and 4 .6 .3 .1 .2) .  

Materi a1 s  used f o r  c leaning  wi 11 be col 1  ec t ed  and hand1 ed a s  po ten t i  a1 l y  
r a d i o a c t i v e  waste .  Disposal w i l l  fo l low normal Rocketdyne procedures .  

4.6.3.1.4 F i e ld  Response t o  High Measured Gamma A c t i v i t y  

The gamma r a d i a t i o n  l eve l  w i l l  be measured a t  each sampling l o c a t i o n  p r i o r  t o  
c o l l e c t i n g  t h e  sample. I t  i s  not expected t h a t  t h e s e  l e v e l s  w i l l  be 
s i g n i f i c a n t l y  above t h e  l e v e l s  from n a t u r a l l y  occurr ing  r ad io i so topes  and 
f a l l o u t .  Background v a r i e s  with l o c a t i o n ,  but i s  expected t o  be about 15 
p R / h r ,  o r  3200 cpm (Sec t ion  4 .4 .1 .2) .  

Locations having gamma count r a t e s  i n  t h e  expected range and a t  somewhat 
higher  l e v e l s  may be sampled with no f u r t h e r  review; however, t h e r e  a r e  
r a d i a t i o n  l e v e l s  which would warrant review of  t h e  s i t u a t i o n  and cons ide ra t ion  
of a  r ev i sed  procedure.  The l i m i t i n g  gamma a c t i v i t y  which would t r i g g e r  such 
a  review has been e s t a b l i s h e d  as  100 pR/hr, o r  about 21,500 cpm. This  
provides a  margin of a  f a c t o r  of 5 below t h e  Department of Transpor ta t ion  1/2 
mr/hr l i m i t  f o r  " l i m i t e d  quan t i t y"  shipments ,  which would be exempt from 
" s p e c i f i c a t i o n  packaging and l a b e l i n g "  t o  i n d i c a t e  r a d i o a c t i v e  con ten t s .  I t  
i s  a l s o  a  f a c t o r  of  5 above t h e  maximum normal count r a t e  d iscussed  i n  t h e  
preceding paragraph.  Thus, expected v a r i a t i o n s  of background would not  
approach t h e  l i m i t .  Gamma count r a t e s  equ iva l en t  t o  100 pR/hr would i n d i c a t e  
t h e  presence of  r a d i o a c t i v e  contamination such t h a t  t h e  s i t u a t i o n  should be 
reviewed before  proceeding. 

In ca ses  where t h e  measured gamma l eve l  a t  a  sampling l o c a t i o n  i s  l e s s  than 
100 pR/hr  t h e  sample w i l l  be c o l l e c t e d ,  processed,  and handled as  descr ibed  i n  
t h i s  p lan .  I f  t h e  gamma l eve l  i s  100 pR/hr  o r  g r e a t e r ,  t h e  sample w i l l  be 
c o l l e c t e d  and t r a n s f e r r e d  t o  Building 100, where a gamma scan wi l l  be done. 
The i so tope  concen t r a t ions  of t h e  sample, gamma l e v e l s  i n  t h e  region 
surrounding t h e  sample l o c a t i o n ,  and geomorphological f a c t o r s  w i l l  be 
evaluated by t h e  RP&HPS manager. Followup c h a r a c t e r i z a t i o n  a c t i v i t i e s  wi l l  be 
determined by t h e  sampling manager and t h e  KP&HPS manager. 
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4.6.3.2 Soil  Sample Collect ion 

Soil samples wil l  be surface  or subsurface samples. The methods f o r  removing 
the samples d i f f e r  f o r  the  two types,  b u t  the  following aspects  of the  method 
will be common. 

For each f i e l d  sampling operation the  sampling manager wil l  specify 
the  loca t ions  (coordinates and depth) f o r  co l l ec t ion  of samples in a  
given time period and the order of t h e i r  co l l ec t ion .  The sampling 
team will  proceed with the  required sampling equipment and supplies 
t o  these  loca t ions  in the  order speci f ied .  The order of sampling 
cannot be es tabl ished in advance because gamma-survey-determined 
locat ions  wi l l  be inserted as the character iza t ion progresses.  

The gamma rad ia t ion  dose r a t e  a t  the  surface wil l  be measured pr ior  
t o  sampling (unless  an ambient gamma survey measurement has been made 
a t  the  loca t ion) .  

Samples wil l  be col lec ted as described in Sections 4.6.3.1.1 and 
4.6.3.1.2, and placed in a  clean conta iner ,  A t  each locat ion a 
sample f o r  t r i t i u m  analysis  wil l  be placed in an amber g lass  
conta iner ,  and a  sample f o r  the  other  analyses wi l l  be placed i n  a  
p l a s t i c  conta iner .  The col lec t ion procedure must prevent 
contamination of the container with extraneous dust  and s o i l .  

After  completion of sample co l l ec t ion ,  the  in - so i l  gamma ac t i v i t y  
wil l  be measured by lowering a  gamma detector  i n to  t h e  hole,  as 
described in Section 4 . 7 .  

4.6.3.2.1 Surface Soil Sampling 

Surface so i l  samples a re  those col lec ted from the f i r s t  6 i n .  o f  s o i l .  Prior 
t o  removing so i l  the  surface will be cleared of debr i s .  A plug of so i l  will 
be removed using a  s t a i n l e s s  s t ee l  or  t e f lun  t oo l .  The d-ianteter of "che plug 
will be chosen t o  provide the sample volume speci f ied  by the  analyt ica l  
1  aboratory. The vol ume wil l  be included in the  so i l  sampl i n q  procedure (4ef .  
3-16).  The s ides  of the  plug must be ver t i ca l  t o  ensure t h a t  eqcal volumczs o f  
so i l  a re  col lec ted over the  e n t i r e  6 - in .  depth. 

4.6.3.2.2 Subsurface Soil Sampling 

Subsurface samples a re  those col lec ted iit d ~ p t h s  below Ihe f ; r s t  6 jn. ~f 
s o i l .  To obtain these  samples the matevic? overlying t h e  eicvh'i , iofi t , ~  be 
sampled wil l  be removed using a too? appropriate tc, the  t3esSv.d d e p t h  2nd 
locat ion ( e . g . ,  s t a i n l e s s  s t ee l  trowel for-shallcw sampi r s  c:- p d c r  ;1uger f9r 
depths of several f e e t ) .  The follcwing c r i t e r i a  wi l l  Iji: ;,ppl ' red. 

. . 1.  Field measurements wi 11 be made of removed scs i . I t  w'l'l i be scanned 
f o r  gamma rad ioac t iv i ty  and, as a personnel safccy  prccautfioi;, for 
vol a t i  1  e  organic compounds. The r e su l t s  of the  r i x a s u r ~ m e n t s  :\ii 1 i he 
recorded in a  datasheet  or  the  l o g b o k .  

2 .  A t  t he  desired depth a  6-iri.-depth r m p l e  of t;;r v~liline sgei-if-;ed 
wi l l  be co l l ec ted .  
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3. Precautions will be followed during the sampling procedure to ensure 
that the sample is not contaminated by soil from other depths. 

4.6.4 Soil Sampling Quality Management 

Quality control of soil samples will be provided by application of procedures 
(Ref. 3-16) based on the criteria of this plan. These provide uniform 
sampling, documentation of information pertinent to description of the sample 
and evaluation of the results of its analysis, decontamination of sampling 
equipment to prevent contamination transfer, and control of samples after 
collection. 

Data quality needs were specified in Reference 3-1 by defining the required 
precision, accuracy, representativeness, completeness, and comparability 
(PARCC) data quality indicators. These indicators will be applied as 
described be1 ow. 

1. Precision of soil sample analysis will be assessed by comparison of 
the results for pairs of field duplicate samples and pairs of matrix 
spike and matrix spike duplicate samples. The results will be used 
to evaluate the uncertainties to be assigned to the measured 
concentrations. 

2. Accuracy of soil sample analysis results will be assessed by review 
of the percent recovery for the matrix spike samples. Measured soil 
concentrations (or their uncertainty) will be adjusted in accordance 
with the percent recovery to account for matrix fnterference effects. 

3. Representativeness will be provided by sampling at enough locations 
to provide evaluation data set sizes sufficient f a r  statistical 
analysis. The smallest data set for which analysis is planned is the 
eleven-sample set for a single analysis region. 

4. Completeness will be provided by ensuring that t h e  data are valjd for 
at least 90% of the planned measurement locat!ons within each d a t a  
set. Measurements at locations of questionable or invalid data will 
be repeated if necessary to provide this quality. D a t a  sets 
containing less than 100% of the planned neasurements will Se 
reviewed to ensure that the data s e t  is still representative. 

5. Comparability of the measurements will be provided by use O F  
established procedures to arsur? sampling consistency: mainl2nance of 
detailed records of field activities, and q p l  i cat<on o f  st ar-dard 
analysis protocol s and 1 aboratory quai i t y  assurTa?cs practices. 

4.6.4.1 Quality Assurance Samples 

Verification of the quality of soil sample anhlysis data will he provided by 
collection and analysis of quality assurance samples. The eypcs o f  q u a l i t y  
assurance samples are described below. One of each type wi!! be collectzd in 
each set of up to 20 regular soil samples. Each will be assocjated x j t h  a 
regular sample selected at random from thcse in the set. Ths pos i t ions  o f  
qua1 i ty assurance samples in the sequelice of samples have bi_.en selected for 
the anticipated number of sets to be collected. The >os;t.ions are tabhlated 
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in Appendix F .  The sampling manager will use these se t s  of positions in the 
order l i s t e d  to  specify the regular samples with which qual i ty  assurance 
samples will be associated in each se t  t o  be collected. Each batch of u p  t o  
20 soil  samples sent fo r  analysis will include one of each of the quality 
assurance soi l  samples. Qual i ty  assurance water samples (equipment 
decontamination r inseate  samples) will be accumulated t o  provide a  batch for  
analysi s .  

1 .  Field dupl icate  sample. A f i e ld  dupl i  cate (or spl i t )  sample i s  an 
aliquot of a  f i e ld  sample taken from the same container as the 
primary f i e ld  sample and analyzed as a  separate sample. Soil will be 
col lected,  placed into a  container, mixed t o  provide a  homogeneous 
sample, and s p l i t  into two separate samples. One sample will be 
ident i f ied as the primary f i e ld  sample and one as the blind duplicate 
sample. The two samples will thereaf ter  be separate samples 
ident i f ied,  hand1 ed, and analyzed separately. The f i e ld  dupl i  cate 
sample i s  included t o  provide a  measure of the var iab i l i ty  of the 
analysis process. Since th i s  purpose i s  sa t i s f ied  as well by the 
more easi ly  coll ected surface samples, f i e ld  dupl icate  samples will 
a l l  be surface samples unless they are for  a  sample se t  containing 
only subsurface samples. 

2 .  Matrix spike/matrix spike duplicate sample. A matrix spike/matrix 
spike dupl icate  sample i s  a  regular sample specified for  t h i s  qua1 i t y  
assurance function. After routine analysis of an aliquot of t h e  
sample the laboratory will perform matrix spike and matrix spike 
duplicate analyses. The matrix spike i s  an aliquot of the sample t o  
which a  known amount of the subject radionuclide (or a  surrogate) i s  
added by the laboratory and a  routine analysis performed on the 
al iquot .  The matrix spike duplicate i s  a  second aliquot which i s  
spiked and analyzed separately. The resu l t s  of the spiked aliquot 
analyses are expressed in terms of percent recovery of the 
radionuclide (or surrogate) added. The resu l t s  of the duplicate 
analyses are expressed in re la t ive  percent difference from the resul t  
for  the original spiked aliquot.  The percent recovery i s  an 
indicator of accuracy of the measured concentrations, while the 
re la t ive  percent difference provides a  measure of the precision of 
the analysis process. 

3. Equipment r inseate  sample. An  equipment rinse water sample will b e  
collected a f t e r  decontamination for  one sample in each batch o f  u p  t o  
20 soi l  samples. After sampling equipment decontamination, deionized 
water will be poured over the equipment and coilected for  analysis. 
Analysis will be for the same constituents as for  soil  samples: 
gamma-emitting isotopes, Sr-90, t r i t ium, and isotopss of thorium, 
uranium, and plutonium. 
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4.6.4.2 Maintenance of Sampling Records 

Sampling records will consist of a sampling logbook, sample chain-of-custody 
forms, and laboratory analysis records. Survey logbooks will be controlled 
and maintained in accordance with ETEC Procedure 6-04. They will be bound 
with numbered pages, and will be maintained throughout the duration of 
sampling field activities. Pertinent notes and explanatory comments about the 
samples and the conditions of their collection will be entered in the logbook. 
Written recommendations from the Health & Safety Officer will also be entered 
into the logbook. The logbook will be controlled by the sampling manager 
during the period of sampling activities, and assigned to the sampling team 
during field activities. After completion of sampl ing and analysis requiring 
the logbook it will be returned to ETEC Document Management. A copy will be 
stored in the Area IV Radiological Characterization files in Building 100 in 
Area IV. 

Chain-of-custody forms will accompany the samples throughout their analysis, 
post-analysis storage, and reanalysis, if any. A file of copies of chain of 
custody forms will be maintained in the Sample Collection Center for all 
samples received from the field until the sample final disposition. The 
chain-of-custody forms received from the laboratory as part of the analysis 
results package will be stored in the Area IV Radiological Characterization 
files in Building 100 in Area IV. 

An analysis report will be received from the laboratory for each batch of 
samples analyzed. After review to ensure data validity the report wi?l be 
stored in the Area IV Radiological Characterization files in Building iOG in 
Area IV. 

4.7 IN-SOIL RADIATION MEASUREMENTS 

Gamma activity in the soil will be measured at each soil sampling locatio~. 
These measurements will provide gamma activity levels directly related to the 
radioisotope concentrations being determined at the same location by analysis 
of the soil sample. This allows confirmation that the radioisotopes present 
in the soil are correctly defined. 

Gamma activities will be measured with the same gamma detectors and a s s o c i a t e d  
counters/scalers used for the ambient gamma and walk-about surveys (Section 
4.4 and 4.5). The detector will be inserted into the hole far enough to 
ensure that the solid angle of detector exposure to air is small, so t h z t  t h e  
measurement is dominated by soil gamma activity. Data recorded w i l l  "nc7ude 
the measurement location (survey block identification, coordinatzs. and 
depth), count rates, time and date of the measurement, name of th? perso; 
making the measurement, and any comnents concerning the measurement w h i c h  
might aid in evaluation of the data. 

The in-soil radiation measurement instrumentation will be supparted by 
calibration and functional surveillance activities similar to those f a r '  the 
ambient gamma survey (Section 4.4.3.1). 

Handling of in-soil radiation measurement records will be the same as For 
those of the ambient gamma survey (Section 4.4.3.3). 
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4.8 WATER SAMPLING 

Water in the SRE Pond will be sampled in accordance with the procedure (Ref. 
3-17) based on this document, which states the considerations which must be 
applied to water sampling. The SRE Pond is one of two bodies of year-round 
standing water in Area IV. The other body, the Building 056 Pit, is not 
within the scope of this plan since it is covered by a related activity, the 
Remedi a1 Action Program. 

4.8.1 Sample Collection 

Water samples will be collected from two locations in the SRE Pond. Two 
samples will provide adequate representation of the pond because of its small 
volume. The locations will be selected in the field on the basis of the water 
extent at the time of sampling, sampling in different areas of the pond, and 
accessibility. The coordinates of the locations will be determined using a 
method described in Section 4.3.2 or 4.3.3. The coordinates will be measured 
to the nearest foot if possible under the circumstances. The estimated 
uncertainty in the coordinates will be recorded. 

The samples will be near-surface water collected as grab samples. The sample 
container will be submerged in the water, then removed and capped. Sampling 
will be done in a manner to avoid inclusion of non-typical surface debris or 
surface film. Containers will be handled to avoid stirring up sediment in 
order to prevent contaminating the sample with bottom solids. If the water 
depth is too shallow for collection directly in the sampling container or if 
the presence of a preservative in the sample container makes direct sampling 
impractical, a secondary container (beaker, flask, or other transfer device) 
will be used to transfer water to the sample container. 

Water samples for tritium analysis will be collected in amber glass containers 
containing no preservative. Water samples for other analyses will be 
collected in plastic containers containing IN HNO, to bring the s a ~ p l e  pH to 
less than 2. 

Sample identification and origination data, sample hand1 i ng, and sampl i ng 
equipment decontamination will be the same as for soil samples (Sections 
4.6.3.1.1, 4.6.3.1.2, and 4.6.3.1.3, respectively). 

4.8.2 Qua1 ity Assurance Samples 

Water sampling will be supported by col1ec"icn ~f quality assurance sample 
for analysis. Since there are few water sznplcs .to be collected, the nurntx 
of qua1 ity assurance samples will be few. One sample will be designated a 
matrix spi ke/matrix spike duplicate sampic. F i e ? d  blznk smples and, if 
applicable (if sampling equipment is used r a t k e y  than ccl7ecting t h e  s z m p ? ~  
directly in the sample container), an equipnent rinseate sarfiple w i l i  be 
collected. There will be no field dup? icate sainplcs. 

A field blank sample is a field-prepared s m p l e  of d22anizcd water t a k n  to 
the sampl ing location. Two such samples w i l l  be p~spared. One sampl e will  be 
deionized water poured into an amber glass c o n t a i v e r  (for t~itium analysis). 
The other sample will be deionized water poured into a piastic bottle (for 
gamma scan and radioisotopic concentratiorl a n a l y s i s ) .  The samples will be 
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collected, identified, documented, handled, and analyzed the same as the pond 
water samples. Field blank samples are included to provide a measure of error 
associated with the field environment, containers, cross-contamination, and 
1 aboratory analysis. 

An equipment rinseate sample is a sample of the deionized water rinse at the 
end of the sampling equipment decontamination process. One such sample will 
be collected in a plastic bottle after the final decontamination of any 
sampling equipment used for collecting pond water samples. Analysis by gamma 
scan and for isotopic composition will be specified. The equipment rinseate 
sample will be collected after completion of the last decontamination in the 
water sampling activity. The rinseate sample is included to verify 
satisfactory decontamination for prevention of cross-contamination of samples. 
The use of only one sample (no sample for tritium analysis) is sufficient to 
verify the absence of cross-contamination. 
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5.0 SAMPLE ANALYSIS 

The samples  o f  s o i l ,  w a t e r ,  and s l u d g e  c o l l e c t e d  a s  d e s c r i b e d  i n  S e c t i o n s  4 .6  
and 4.8 w i l l  be ana lyzed  by a  c o n t r a c t e d  r a d i o c h e m i s t r y  l a b o r a t o r y .  The 
s t a t e m e n t  o f  work f o r  t h i s  a n a l y s i s  i s  i n c l u d e d  f o r  i n f o r m a t i o n  a s  Appendix G 
o f  t h i s  p l a n .  
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6.0 DATA MANAGEMENT 

Data management for the Area IV characterization program is control of 
documents, correspondence, field data, and a database of radiation 
measurements and sample radionuclide concentrations. Documentation will 
include plans, procedures, validation reports, data evaluation reports, and 
progress reports. All technical correspondence related to the program will be 
included. Field data will be log books, datasheets, and sample change-of- 
custody forms. The database will provide a systematic approach to managing 
the large quantity of data that will be generated. It will be the means for 
recording, storing, and retrieving the data for performing data analysis and 
generating reports. 

Records will be maintained throughout the duration of the project and 
following its completion to retain a verifiable, traceable means of 
demonstrating the quality, robustness, and completeness of the 
characterization survey. The records will be maintained as listed below. 

1. Quarterly instrument calibration records will be maintained by the 
group performing the calibrations, RP&HPS Radiation Instrumentation 
Services laboratory in Building 011 in Area IV. 

2. Daily instrument performance check datasheets will he maintainsd in 
the Area IV Characterization file in Building 100 in Area IV, 

3. Field survey and samp 
Management. Copies w 
Characterization file 

ling logbooks will be returned 'io ETEC Gochinrent 
i l l  be maintained in the Area IV 
in Building 100. 

4. Field datasheets will be maintained in the Area I V  Characterizaikn 
file in Building 100. The data (after transcription to 3 conputcr 
spreadsheet) will be maintained in electronic form zt S u < ? d d i n g  100 in 
Area IV during the program. The data spreadsheets w i 7 1  be rxa-intajned 
on hard disks. Backup copies will be maintained oi? floppy disks. 

5. Cumulative probability plots for sets o f  gamma weasurment d a t a  and 
soil sample data will be maintained in the Area IV Characterization 
file in Building 100. The plots will be stored elecirr~r,ica7t!~ ;:i, 
Building 100 on hard disk and backed up on floppy disks cjuriog the 
program. 

6 .  The chain-of-custody forms for samples w'17 be c:; i~tai i . t^J ir, :.i,c A m a  
IV Characterization file in Building log. 

7. Sample analysis reports transmitted by the a~a1ytfc;i l?borz'crjr wil l  
be maintained in the Area IV Characteriz~tf on iS!r i ?  >.jiili! , r q  iG0. 

8. Documents to report the results of the charactej-izcifon r~ro~:nax will 
be released by ETEC Engineering in conformance w f t n  ETEf P r o ~ ~ d u r c  2 -  
13, ETEC Document Release. Documents released using t h i s  p r ~ c c l u r e  
are maintained by ETEC Document Manage~ent in Euilding Ll3f i  ii-, Arsa 
IV. These documents are specified in thz Area JV  CfiarLi,; e r i  iilt ' i ~ n  

Program Management Plan (Ref. 3-7). 
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7.0 DATA EVALUATION 

7.1 EVALUATION APPROACH 

A large quantity of gamma radiation and soil isotope concentration data will 
be gathered in this characterization program. It will be evaluated and 
organized as described in this section so that it may be presented in a 
simple, understandable manner. The principal means of presentation will be 
graphical. The following sections describe the evaluation approach and its 
application for the different types of data to be obtained. 

Data will be validated to ensure it appropriately reflects the Area IV 
characteristics being measured. Sets of validated data will be evaluated 
using statistical analyses to verify that all samples in a set represent the 
same population, to determine whether a set is statistically different from 
background, and, if different, to compare the set with regulatory limits. 
Measurements collected from a uniformly distributed population having only 
random variability, will have a normal distribution with a mean (average) 
which estimates the nominal value of the uniform distribution, and a standard 
deviation which reflects the magnitude of the random variability. Data 
analysis will be based on the data having a normal distribution, with 
verification of this assumption included in the data review. 

7.1.1 Data Validation 

Data obtained from field activities and laboratory analyses will be reviewed 
in a validation process. The process will provide systematic inspection of 
the data for procedural and instrument errors and confirmation of expected 
findings. The resulting validated data will be the Area IV characterizdtion 
database for use in data evaluation. 

Two types of data will be generated by the characterization activities: sets 
of radiation measurements and sets of radionuclide concentrations. The 
validation of these data is described in Sections 7.1.1.1 and 7.1.1.2. 

7.1.1.1 Radiation Measurements Validation 

Radiation measurements will result in sets of radiation level datz f c r  d e f i n e d  
areas. These will be reviewed by the survey manager after completion o f  
measurements in an area to verify the validity of the data, although the dati 
will also be reviewed as it is being collected, as part of the field 
activities. The validation procedure will include the fol!owing: 

1. Collection and review of datasheets for coinpleteness and for fSe!d 
notes which require followup activities. 

2. Verification that instrument ca1 i!~ration was current. 

3. Review of instrument functional performance check daxa, inciuding 
analysis of distribution of both the data collect~d dur ing  
measurements being validated and that collected to date, to ensure 
that no performance shifts or drift has occurred. 
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4.  Examination of  t h e  da t a  t o  confirm t h a t  t h e  f i n d i n g s  a r e  reasonable 
and t h a t  r e s u l t s  of  t h e  ambient gamma survey and walk-about survey 
a r e  c o n s i s t e n t .  

5. Review of t imes recorded f o r  walk-about survey t r a v e r s e s  f o r  
cons i s t ency  with r a t e s  which provide adequate  s e n s i t i v i t y .  

6 .  I d e n t i f i c a t i o n  of  d a t a  t h a t  i s  anomalous o r  suspec t ,  and which might 
r e q u i r e  a  followup i n v e s t i g a t i o n .  

7. V e r i f i c a t i o n  t h a t  t h e  d a t a  s a t i s f i e s  t h e  PARCC c r i t e r i a  s t a t e d  in 
Sec t ion  4.4.3.  

7 .1.1.2 Laboratory Analysis  Data Val ida t ion  

Sample c o l l e c t i o n  and a n a l y s i s  w i l l  gene ra t e  s e t s  of  r ad ionuc l ide  
concen t r a t ions  f o r  samples c o l l e c t e d  in  a  def ined  a r e a .  Val ida t ion  of t hese  
d a t a  w i l l  be f o r  each batch of samples s e n t  t o  t h e  l a b o r a t o r y ,  although 
documentation w i l l  be c o l l e c t e d  by c e l l  ( o r  group of p a r t i a l  c e l l s ) .  The 
v a l i d a t i o n  procedure w i l l  be performed by RP&HPS o r  ETEC Engineering and 
inc lude  t h e  f o l l  owing : 

1. Col l ec t ion  and review of f i e l d  d a t a s h e e t s  f o r  completeness and 
c l  a r i  t y ,  and f o r  f i e l d  notes  r equ i r ing  f o l  lowup. 

2 .  Review of l a b o r a t o r y  a n a l y s i s  r e p o r t  f o r  completeness and confcrmance 
t o  t h e  l a b o r a t o r y  r eques t .  

3 .  Review of cha in-of -cus tody  form f o r  c o n t i n u i t y  

4.  V e r i f i c a t i o n  by RP&HPS t h a t  t h e  repor ted  r ad ionuc l ide  concent ra t ions  
a r e  c o n s i s t e n t  with method u n c e r t a i n t i e s  and s e n s i t i v i t y  l i m i t s .  

5. Eva1 u a t i  on of qua1 i  t y  assurance sarnpl e  r e s u l t s .  

6 .  V e r i f i c a t i o n  t h a t  t h e  d a t a  s a t i s f i e s  t h e  PARCC c r i t e r i a  s t a t e d  i n  
Sec t ion  4 .6 .4 .  

7 .1.2 Cumulative P r o b a b i l i t y  P l o t s  

I n i t i a l  eva lua t ion  of each va l ida t ed  d a t a  s e t  w i l l  v e r i f y  t h a t  t h e  d a t a  
s a t i s f y  t h e  assumption of represent i f ig  a  s i n g l e  normal d i s t r i b u t i o n  w i t h  no 
s i g n i f i c a n t  contaminant component ( i . e . ,  a  background d i s t r i b u t i o n ) .  This 
w i l l  be done using a  graphica l  p re sen ta t ion  of t h e  d a t a  i n  a  spec ia l  format 
which provides  d i r e c t  e v a l u a t i m  of t h e  s t a t i s t i c a l  s i g n i f i c a n c e  of t h e  d a t a .  
A t yp i ca l  p l o t  o i  ii normal d i s t r i  butSon has a c h a r z c t e r i s t i c  be l l  -shaped shaye 
(F igure  7 - l a ) .  The p r o b a b i l i t y  of occurrence of a  p a r t i c u l a r  value,  o r  
p r o b a b i l i t y  d e n s i t y ,  i s  p l o t t e d  aga ins t  t h e  value i t s e l f .  I f  t h e  curve i s  
changed t o  be a  p l o t  of t h e  cumulative p r o b a b j l i t y  ( a r e a  under t h e  curve La 
t h e  l e f t  of a  given measurement) i t  becomes an S-shaped curve (Figure 7 - l b ) .  
I f  t h e  1  i n e a r  cumulative probabil  i t y  s c a l e  f s rep laced  by a spec ia l  ''nc!-ma?" 
p r o b a b i l i t y  s c a l e ,  t h e  curve becomes a  s t r a i g h t  l i n e  (F igure  7 - l c ) .  The plox 
i s  u sua l ly  r o t a t e d  t o  make t h e  p r o b a b i l i t y  s c a l e  (expressed a s  percent )  Che 
hor izonta l  a x i s  f o r  ease  of rezding (F igure  7-!a) ,  
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A set of data consisting of measurements from a single distribution will give 
a normal cumulative probability plot which is a straight line with the mean of 
the data at a cumulative probability of 50% and the standard deviation of the 
data related to the slope of the curve. 

The goodness of fit of the data to such a straight line will determine the 
validity of the assumption of a normal distribution for the data. Figure 7-ld 
is an example of normally distributed samples from a single population. 

A set of data combining measurements from two or more distributions (e.g., 
background and one or more contaminated areas) will consist of a curve having 
two or more straight-line sections with different slopes. An example of a 
two-distribution sample is given in Figure 7-2. The four data points which 
deviate from the straight line through the background data provide visible 
demonstration of contamination. 

The goodness of fit to a straight line in a cumulative probability plot will 
depend on the number of samples in the data set. Experience at Area IV has 
shown that a set with at least 11 values will consistently show good fits to 
the derived Gaussian distribution. Significant deviations from a normal 
distribution are not masked by random variations in data sets with 11 or more 
points. Smaller sample sets are subject to such masking. Therefore, the 
cumulative probability plot evaluation requires data sets with 11 or more 
points to assure visual detection of significant departures from the assumed 
Gaussian. 

7.1.3 Statistical Comparison of Data Sets 

Normal distributions which are fit to two sets of data will differ, even if 
the same underlying population is being sampled, as the result of sampljng 
variability. If the data sets represent differelit populations (such as two 
different background 1 eve1 s, or background and backgrouncl pi us contaminztion) , 
their difference will contain the difference betxeen the populations as well 
as that from statistical fluctuations. To evaluate the difference between trio 
sets of data, a difference that is considerea si~~?ficant i w s t  Re defined. 
For this plan, the significance of the difference between LNJ data sets will 
be determined by a statistical comparison using the Student's c distribtrtion 
with a 95% confidence level. 

7.1.4 Statistical Comparison to Regulatory Limits 

If a sample data set is determined by the Stu:1czL1s i t e s i  i-G k~ statfzt<ca7ly 
different from background, the data will be cumpi i rd  io stc;: -es tab7 f shed 
regulatory limits for ambient gamma radiztio~ and soil  radioisctcpe 
concentrations which are imposed as cleanup stac;d;ir*cis Tor release o f  prop~rty 
for radiologically unrestricted use (Sectio-: 7.-.5). 

There is a probability that a data set stat<stical7y d i f f e r e n t  From Szcknruund  
.? will occur even if no contamination is present. I"sar.kcj:'ound (;am!iia radi a-i.it:rt i s  
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h ighly  v a r i a b l e  and i s  inf luenced by s o i l  and rock mineral conten t  ( e . g . ,  
uranium, thorium, potassium, and radium c o n t e n t ) ,  rock dep th ,  topography, 
e l e v a t i o n ,  sunspot  a c t i v i t y ,  instrument  v a r i a b i l i t y ,  e t c .  So i l  concent ra t ion  
i s  a l s o  h ighly  v a r i a b l e  and i s  inf luenced by s o i l  and rock mineral conten t ,  
s o i l  c u l t i v a t i o n ,  p r e c i p i t a t i o n ,  r a i n f a l l  runoff  p a t t e r n s ,  p r e f e r e n t i a l  
sed imenta t ion ,  world-wide weapons t e s t  f a l l o u t  p a t t e r n s ,  sampling techniques ,  
l a b o r a t o r y  methods, e t c .  Because of t h i s  v a r i a b i l i t y  i t  i s  somewhat 
problematic  t o  be a b l e  t o  spec i fy  exac t ly  what "background" i s .  As a  r e s u l t  
i t  i s  expected t h a t  a p p l i c a t i o n  of  t h e  S tuden t ' s  t t e s t  w i l l  i n d i c a t e  t h a t  
some Area IV d a t a  s e t s  a r e  above background, even i f  no contamination i s  
p re sen t .  In o rde r  t o  prec lude  such cases  from becoming perceived i s s u e s  o r  
problems, a  comparison t o  r egu la to ry  l i m i t s  w i l l  be done. 

The d a t a  s e t  comparison t o  a  r egu la to ry  l i m i t  w i l l  use a  s t a t i s t i c a l  method 
known a s  "sampling in spec t ion  by v a r i a b l e s "  (Ref.  3 -18 ) ,  which provides a  
convenient  method f o r  comparing a  s e t  of d a t a  having a  normal d i s t r i b u t i o n  
with a  s ing le -va lued  r e g u l a t o r y  l i m i t .  The method was developed in  t h e  
q u a l i t y  assurance i n d u s t r y  and has been appl ied  s u c c e s s f u l l y  t o  r ad io log ica l  
surveying d a t a  by Rocketdyne f o r  t h e  pas t  12 y e a r s  (Ref .  3-19 through 3 -23) ,  
The method uses a  " t e s t  s t a t i s t i c "  (TS) def ined  a s  fo l lows .  

where 7 = mean of t h e  d i s t r i b u t i o n  

s  = observed sample s tandard  dev ia t ion  

k = t o l e r a n c e  f a c t o r  

TS and x a r e  compared with an acceptance l i m i t  ( L )  t o  determine iicceptancc c?r 
t h e  need f o r  o t h e r  i n v e s t i g a t i o n .  

The values of x and s  a r e  ca l cu la t ed  from t h e  d a t a .  L i s  def ined  a s  descr ibed  
in  Sec t ion  7 .1 .5 .2 .  The value of k i s  based on t h e  number of  samples in  t h e  
s e t  and t h e  choices  f o r  acceptab le  r i s k .  I t  i s  c a l c u l a t e d  in  accordance w i t h  
t h e  fol lowing equa t ions .  

where 
K, = number of s tandard  dev ia t ions  above t h e  mean exceeded w i t h  the 

probabi 1  i  t y  s e l e c t e d  f o r  1  imi t i ng t h e  poores t  qua1 i  t y  t h a t  silc;!7 d 
be accepted in  an ind iv idua l  l o t ,  o r  Lot Tolerance Percznt 
Cefec t ive  
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number of standard deviations above the mean exceeded with the 
probabil i t y  selected for  accepting a l o t  of qua1 i  ty  equal t o  the 
poorest allowed by K,, o r  consumer's r i sk .  

: number of samples 

The acceptible r i sk  probabili ty on which are based the values of K and K, i s  
chosen t o  be 10%. The values correspond t o  assuring, with 90% confidence, 
tha t  90% of the area (assuming a uniform dis tr ibut ion throughout) has residual 
contamination below 100% of the applicable l imit  (a 90/90/100 t e s t ) .  The 
choice of values for  the consumer's r i sk  i s  consistent with industrial  
sampling practices and NRC and State  of California guidelines (Ref. 3-24 and 
3-25, respectively).  For these choices of r i sk ,  K, = K, = 1.282. 

The s t a t i s t i c a l  c r i t e r i a  for  acceptance of areas as meeting the regulatory 
l imi ts  are presented below. 

a) Accept: If TS i s  less  than or equal to  L, accept the region as 
satisfying the requirement for  re1 ease for  radio1 ogical ly 
unrestricted use and requiring no further investigation. Figure 7-3 
i s  an example of a sample l o t  accepted by the t e s t .  

b) Collect additional measurements: If TS i s  greater  than L b u t  i s  
less  than L, independently resample and combine a l l  measured values 
t o  determine i f  TS 5 L for  the combined s e t .  If  so, accept the 
region as sat isfying the requirement for release fo r  radiologically 
unrestricted use and requiring no further investigation. If cot,  
consider the region contaminated and subject t o  remediation. Figure 
7-4 i s  an example where additional measurements must be taken in 
order t o  accept or re jec t  the sample se t .  

c )  Reject: If TS a n d y a r e  b o t h  greater than b, the region i s  
considered contaminated and will be referred as a candidate for a 
remediation study as a followup t o  the characterization program. 
Figure 7-5 i s  an example of sample l o t  rejection by the t e s t .  

7.1.5 Regulatory Limits 

The regulatory l imits  t o  be used for  evaluation of data se t s  as described in 
Section 7.1.3 are established t o  ensure t t i z t  future uses of the land \:ill no% 
be impacted from a radiological health and safety perspective. This i s  done 
by ensuring that  the annual radiation dose t o  a user i s  2 sufficient73 mal l  
part of the natural background dose. The regulatory l imi ts  are discussed 
be1 ow. 

7.1.5.1 Ambient Gam:na Regul atory Limit 

DOE Order 5400.5 (Chapter V )  (Ref. 3-26) recomm?nds use of 20 pR/hr above 
background ( a t  1 meter above the surface) for  release of land for  
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Figure 7-4 Example o f  Sample L o t  Requiriiig Additianhl 
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-- 

Figure 7-5 Example o f  Sample Lo t  Ee jec tcd  
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radiologically unrestricted use. NRC (Ref. 3-27) and the S ta te  of California 
(Ref. 3-25) specify a l imi t  of 5 pR/hr  above background ( a t  1 meter above the 
surface) .  The lower l imi t  will be used for  consistency with a l l  l imi ts ,  
conservatism, and application of as low as reasonably achievable ( A L A R A )  
princi pl es .  

7.1.5.2 Soil Isotopic Concentration Acceptance Limits 

Specific acceptance l imi ts  (L) for  background-subtracted so i l  concentrations 
are derived from regulatory dose l imi ts .  DOE Order 5400.5, Chapter V (Ref. 3- 
26) specifies that  s i t e - spec i f i c  soi l  concentration l imi t s  shall  be derived 
from pathways dose analysis using approved models. The dose l imit  i s  
specified as 100 rnremlyr. This plan will use a more r e s t r i c t i v e  dose l imit  of 
10 mrem/yr, in keeping with ALARA principles and conservatism. Isotope- 
specif ic  soi l  concentrations based on a dose of 10 mrern/yr for  a potential 
residential  user have been derived using the RESRAD code (Ref. 3-28) These 
soi l  concentration guidelines are discussed in Reference 3-29 and are l i s t ed  
in Table 7-1. Where several isotopes are identified as exceeding backgrocnd, 
then the "sum of fractions" rule  will be used to  determine whether the 
regulatory l imit  i s  met. The rule  requires that  the following inequality be 
sa t i s f i ed .  

where i  = a l l  isotopes which exceed background 

Ci = the single value representing the measured d i s t r i t u t ion  of 
isotope i  re la t ive  t o  background 

L i  = the sing1 e isotope release : imi t equivalent. t o  13 sr.::wnjyr f o ~  
isotope i  

7 . 2  E V A L U A T I O N  PLAN 

7.2.1 Data Validation 

Data from f ie ld  ac t iv i t i e s  and 1 aboratory zcalyzes wi l l  b~ v t i  idate:! as  
described in Section 7 - 1 , l .  Field data will be the gamm detecto:. function;? 
performance count rates  and associated Reeter Stokes i cn izx ion  c4mber  e9.e 
ra te  readings, count ra tes  of the gamma d2t~ciorr i n  !bte tw p g r i t i c ~ s  ;$:ring 
the ambient gamma survey, and recorded g r ? m a  a e z c t t o r  co. !n t ing  r'atcs dur:rlc,! 
the walk-about gamma survey. 

7 . 2 . 2  S ta t j s t ica l  Evaluation O F  D a t a  

Cumul at ive probabil i  ty plots will be deve-i oped f c r  cach d c t z  s e t  and e v a l i i z t e d  
for  goodness of f i t  t o  a single normal distpihution. ?-he v a h d c t e d  dat? i n  
the se t  will be processed by the program CgMPLOT2 (x subsequent r ~ v i s f t ; r , s ;  t~ 
produce a plot similar to  Figure 7-3, 7-4, or 7 - 5 .  The procjraa hiis been 
devel oped by Rocketdyne for  such data arial2si s .  
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Table 7-1 Single-Isotope Concentration Land Release Limits 

Re1 ease Limit 
Isotope (p~i/gm) "' 

(1) A1 1 owabl e concentrations above background, from RESRAD 
calculation based on a 10 mrem/year dose l i m i t  for an 
individual 

(2) Naturally occurring isotope 
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The basic data se t s  fo r  evaluation will be gamma radiation measurements for 
single survey blocks or so i l  radioisotope concentrations for  single analysis 
regions or screening areas.  (Screening areas are subject t o  s ize  constraints 
as discussed in the next paragraph.) In addition t o  evaluation of the basic 
data s e t s ,  the se ts  will be combined in some cases for  evaluation of data from 
a larger  area. Combinations will be chosen as indicated by previous resul ts  
as the evaluation proceeds. Examples of combined se t s  are  a l l  data of the 
same type in Area IV, a l l  data of the same type in an analysis region, and a l l  
data for  a  screening area with multiple locations. 

Data se t s  containing fewer than 11 values will n o t  be evaluated in t h i s  manner 
unless they can be combined with a  s e t ( s )  expected t o  have the same background 
to  form a data se t  of a t  l eas t  11 values. The sample s izes  for  the different  
data se t s  are discussed below. 

1. Ambient gamma survey data se t s  will exceed the minimum size for  the 
smallest s e t s  t o  be evaluated (81 per Area IV survey block, 25 per 
background loca t ion) .  

2 .  The number of survey soil  samples (and in-soi l  measuremmts) in each 
analysis region was selected as 11 t o  s a t i s fy  the s ize  requirement. 
The number of background soil  samples (and in-soi l  measurementsj a t  
each of the background s i t e s  i s  only f ive;  thus,  background data se ts  
will be combined for  analysis t o  provide the minimum data se t  size.  

3. Screening soil  sample locations are chosen fo r  coverage o f  the area 
involved rather  than to  provide data for s t a t i s t i c a l  analysis. Most  
sample se ts  are large enough t o  support a  cumulative probability plot 
evaluation, e i the r  alone or combined with s imilar  s e t s .  Thcse for 
which t h i s  does n o t  apply ( e .g . ,  SRE Pond water and sediment samples) 
will be reviewed for  evidence of significant contaminatson. 

7.2.3 Comparison of Data Sets t o  Background 

Data se t s  will be obtained for  gamma radiation and so i l  rad:oisotope 
concentrations for  background areas and for areas within Area IV. For e;ch c f  
these se t s  the following analyses will be performed. 

1 .  The Student's t t e s t  will be performed t o  cornpar? pairs of backgrou,-,d 
area data se t s  t o  determine whether the d i f fe rent  backgrcund zrcas 
are identical . 

2 .  The Student's t t e s t  will be performed t o  ccmpare czch tackgrcund  
area t o  the aggregated se t  of background measurements t o  determine 
whether any area i s  s t a t i s t i c a l l y  di5tinguishabie fron: the aygrcr;a.;e 
background d is t r ibut ion .  

3. The Student's t t e s t  will be performed t o  compare each szinple se t  
from Area IV t o  the aggregate background gamma dis tr ibut ion,  t o  
determine whether any area i s  s t a t i s t i c a l l y  a-ist incj~ishabie f r o m  the 
aggregate background. 
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7 .2 .4  Data S e t  Comparison t o  Regula to ry  L imi t s  

I f  t h e  S t u d e n t ' s  t t e s t  i d e n t i f i e s  r e g i o n s  o f  Area IV which have gamma 
r a d i a t i o n  and/or  a  r a d i o i s o t o p e  c o n c e n t r a t i o n  which i s  s t a t i s t i c a l l y  
d i s t i n g u i s h a b l e  from t h e  cor responding  background, a  comparison t o  r e g u l a t o r y  
l i m i t s  w i l l  be performed a s  d e s c r i b e d  i n  S e c t i o n  7 . 1 . 4 .  The mean o f  t h e  
a g g r e g a t e  background a r e a  gamma d i s t r i b u t i o n  and s o i l  i s o t o p i c  c o n c e n t r a t i o n s  
w i l l  be used a s  t h e  background. The comparison t o  r e g u l a t o r y  l i m i t s  w i l l  be 
performed f o r  v a r i o u s  g r o u p i n g s  o f  d a t a  s e t s ,  from t h a t  f o r  i n d i v i d u a l  su rvey  
b locks  (gamma measurements)  and a n a l y s i s  r e g i o n s  ( s o i l  samples )  t o  a g g r e g a t e s  
o f  a l l  Area IV gamma measurements o r  s o i l  i s o t o p i c  c o n c e n t r a t i o n s  (by 
i s o t o p e ) .  

Background-sub t rac ted  r a d i o i s o t o p e  c o n c e n t r a t i o n s  w i l l  be e v a l u a t e d  by 
s t a t i s t i c a l  a n a l y s i s  o f  t h e  sums o f  f r a c t i o n s  (SOF) f o r  t h e  i s o t o p e s  measured 
i n  t h e  s o i l  samples o f  a  d a t a  s e t .  The v a l u e  o f  (SOF) w i l l  be c a l c u l a t e d  f o r  
each i n d i v i d u a l  s o i l  sample j i n  a  s e t .  

where i ,  C i ,  and L i  a r e  d e f i n e d  i n  S e c t i o n  7.1.5.2.  

The v a l u e s  o f  SOF w i l l  be p l o t t e d  i n  a  cumula t ive  p r o b a b i l  i t y  p l o t .  The v a l u e  
o f  TS wi 11 be c a l c u l a t e d  and compared t o  t h e  re1 e a s e  c r i t e r i o n  (namely,  1 ) .  
I f  TS < 1 ,  t h e  m u l t i - i s o t o p e  measurements s a t i s f y  t h e  a c c e p t a n c e  t e s t ,  and 
d e m o n s t r a t e  t h a t  t h e  annual dose  ( D )  t o  a r e s i d e n t i a l  u s e r  would be l e s s  t h a n  
10 mrem/year. The annual dose  t o  a  u s e r  may be c a l c u l a t e d  by 

- 
D = SOF x 10 mrem/yr , 

- 
where SOF i s  t h e  mean o f  t h e  v a l u e s  o f  SOFi f o r  i n d i v i d u a i  s o i l  samples .  
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Appendix A Background Areas  

E igh t  a r e a s  o u t s i d e  Area IV w i l l  be surveyed t o  p r o v i d e  t h e  b a s i s  f o r  
e v a l u a t i n g  t h e  r e s u l t s  w i t h i n  Area IV t o  d i s t i n g u i s h  n a t u r a l l y  o c c u r r i n g  
r a d i o n u c l i d e s  from t h o s e  which might have o r i g i n a t e d  from Area IV a c t i v i t i e s .  
The a r e a s  a r e  t h o s e  sampled a s  background a r e a s  f o r  t h e  Brande i s -Bard in  
I n s t i t u t e  (BBI) mul t i -media  sampl ing s t u d y  ( S e c t i o n  4 . 2 . 1 ) .  The g e n e r a l  
l o c a t i o n s  o f  t h e  background a r e a s  a r e  shown i n  F i g u r e  4-1 .  Each o f  t h e  a r e a s  
i s  d e s c r i b e d  below and shown i n  F i g u r e s  A-1 through A - 8 .  

Rocky Peak. The Rocky Peak background sample a r e a  i s  approx imate ly  4 . 9  
m i l e s  n o r t h e a s t  o f  SSFL and n o r t h  o f  t h e  Route 118 Freeway a t  t h e  Rocky 
Peak e x i t .  The sample  g r i d  ( F i g u r e  A-1) war l o c a t e d  a long  t h e  nor th  
s i d e  o f  a  f i r e  road  d i r e c t l y  above t h e  pa rk ing  a r e a .  The g r i d  was on a  
s t e e p l y  s l o p i n g  a r e a  n e a r  i t s  n o r t h e r n  edge and on a  more l e v e l  a r e a  
a long  i t s  s o u t h e r n  margin .  I t  was p a r t i a l l y  covered  by g r a s s e s  and 
some s h r u b s .  Numerous s a n d s t o n e  o u t c r o p p i n g s  and b o u l d e r s  were a l s o  
exposed a long t h e  s l o p e .  The g r i d  l o c a t i o n  was s e l e c t e d  because  t h e  
d i s t a n c e  from and h e i g h t  above t h e  freeway was c o n s i d e r e d  s u f f i c i e n t  t o  
avoid  most chemical  d e p o s i t i o n  from freeway t r a f f i c .  ( T h i s  
c o n s i d e r a t i o n  was i m p o r t a n t  f o r  t h e  B B I  s t u d y  because  t h e  s t u d y  
i n c l u d e d  chemical  a s  we l l  a s  r a d i o l o g i c a l  c h a r a c t e r i z a t i o n . )  The s o i l  
c o l l e c t e d  was s i l t y  s a n d ,  d a r k  brown t o  b l a c k ,  f i n e  t o  medium g r a i n e d ,  
p o o r l y  g r a d e d ,  p l a s t i c ,  m o i s t ,  and wi th  o r g a n i c  m a t e r i a l  and r o o t s .  

S a n t a  Susana Park .  S a n t a  Susana Park i s  l o c a t e d  approx imate ly  2 mi les  
s o u t h  o f  t h e  Route 118 Freeway and approx imate ly  3 m i l e s  n o r t h  o f  t h e  
SSFL main g a t e .  The sample g r i d  ( F i g u r e  A-2) was l o c a t e d  on a  p l a t e a u  
s o u t h  o f  t h e  main p a r k  a r e a .  The p l a t e a u  was bounded on t h e  n o r t h  by a 
s h o r t  s l o p e  and on t h e  s o u t h  by a  gradual  h i l l  l e a d i n g  t o  a  s t e e p e r  
h i l l .  The a r e a  was p a r t i a l l y  devoid o f  g r a s s  o r  p l a n t s  e x c e p t  around 
t h e  p e r i m e t e r .  S e v e r a l  t r e e s  were p r e s e n t .  A smal l  d r a i n a g e  a r e a ,  
which was d r y  a t  t h e  t i m e  o f  sampl ing,  appeared t o  run from t h e  e a s t e r n  
s l o p e  through t h e  c e n t e r  o f  t h e  sampling a r e a .  The s o i l  c o l l e c t e d  was 
a  brown sand ,  f i n e  t o  medium g r a i n e d ,  poor ly  g r a d e d ,  and d r y .  

Bell  Canyon. The Be l l  Canyon l o c a t i o n  i s  a p p r o x i m a t e l y  6.5 m i l e s  sou th  
o f  t h e  Route 118 Freeway and approximately  2 . 5  m i l e s  sou thwes t  of t h c  
SSFL main g a t e .  The a r e a  sampled ( F i g u r e  8 - 3 )  was n e a r  t h e  t o p  o f  a 
h i l l s i d e ,  which f a c e d  n o r t h w e s t .  The an tenna  a t  t h e  S a n t a  Monica 
Mountains Conservancy cou ld  be seen i n  t h e  d i s t a n c e  a t  iO deg west  of 
n o r t h .  The h i l l  o v e r l o o k s  Bel l  Canyon Bctulevari. Access t o  t h e  a r e a  
was by a  f i r e  road  t h a t  c o n t i n u e d  up t h e  h i l l  beyond t h e  g r i d  i o c a t i o n .  
Approximately t w o - t h i r d s  o f  t h e  way doxn t h e  h i l l s i d e ,  a 4 -  t? 6 - f o a l  
r i d g e  was formed t h a t  t r a v e r s e d  t h e  sanipi jng a r e a ,  p o s s i b l y  t h e  r e s u l t  
o f  a  l a n d s l i d e .  The a r e a  was cokered wi th  g r a s s e s  and f o r b s  excep t  
a long t h e  roadway. A few t r e e s  were p r e s e n t  s o u t h e a s t  of' t h e  sampling 
a r e a .  The s o i l  c o l l e c t e d  was a  brown sand ,  f i n e  t o  medium g r c i n e d ,  
p o o r l y  g raded ,  and d r y .  

4 .  Western Loca t ion .  The Western Location i s  a p p r o x i m a t e l y  4 . 5  m i l e s  
s o u t h  o f  t h e  Route 118 Freeway and approx imate ly  2 m i l e s  west  o f  a 
Rocketdyne w a t e r  t a n k  ( a  landmark v i s i b l e  from t h e  s a n p l i n g  a r e a ) .  The 
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sampl ing  a r e a  ( F i g u r e  A-4) was p a r t  o f  a  s o u t h w a r d - f a c i n g  s l o p e  and 
a d j a c e n t  t o  a  ba rbed-wi re  f e n c e .  The s l o p e  was covered  p redominan t ly  
by g r a s s e s  and was used a s  a  cow p a s t u r e .  The s o i l  c o l l e c t e d  was 
c l a y e y  s a n d ,  d a r k  brown, medium t o  f i n e  g r a i n e d ,  m o i s t ,  and w i t h  
o r g a n i c  m a t e r i  a1 . 
Happy Camp. The Happy Camp background a r e a  i s  l o c a t e d  i n  Moorpark, 
a p p r o x i m a t e l y  1 2 . 5  m i l e s  n o r t h w e s t  o f  SSFL. The sampl ing a r e a  ( F i g u r e  
A-5) i s  a  f l a t  a r e a  l o c a t e d  between two p l a t e a u s  seeming ly  c r e a t e d  by 
e r o s i o n  o f f  t h e  Middle Ridge F i r e  Road, a p p r o x i m a t e l y  one m i l e  from t h e  
main g a t e .  A s t r e a m  bed,  u s u a l l y  d r y ,  r u n s  t h r o u g h  t h e  c e n t e r  o f  t h e  
Happy Camp a r e a  and west  o f  t h e  sampl ing a r e a .  The n o r t h e a s t  c o r n e r  of  
t h e  p r e v i o u s  sampl ing g r i d  was l o c a t e d  60 f t  w e s t  o f  a  l a r g e  doub le -  
t r u n k e d  oak t r e e .  The a r e a  was s p a r s e l y  covered  by g r a s s e s  and smal-! 
s h r u b s .  

6 .  S a n t a  Monica Mountains Nat ional  R e c r e a t i o n  Area .  The S a n t a  Monica 
Mountains Na t iona l  R e c r e a t i o n  Area background a r e a  i s  l o c a t e d  i n  
Agoura,  a p p r o x i m a t e l y  2  m i l e s  n o r t h  o f  Highway 101,  and approx imate ly  
4 . 5  m i l e s  sou thwes t  o f  SSFL. The sampl ing a r e a  ( F i g u r e  A-6) was 20 f t  
n o r t h  o f  t h e  Los Angeles  County C l a s s  I11 L a n d f i l l .  The a r e a  was 
a d j a c e n t  t o  and wes t  o f  t h e  d i r t  a c c e s s  road  and e a s t  o f  a d r y  c r e e k  
bed.  The sampl i n g  g r i d  was l o c a t e d  on a  f l a t  a r e a  covered  by gr.asses 
and f o r b s .  A few t r e e s  were l o c a t e d  o u t s i d e  t h e  sampl ing a r e a -  The 
s o i l  c o l l e c t e d  was s i l t y  s a n d ,  d a r k  brown t o  b l a c k ,  f i n e  t o  medibm 
g r a i n e d ,  p o o r l y  g r a d e d ,  pl a s t i c ,  rnoi s t ,  and w i t h  o r g a n i c  m a t e r i  a1 and  
r o o t s .  

7 .  Wildwood Regional  Pa rk .  The Wildwood Regional  Park  background a r e a  i s  
l o c a t e d  13  m i l e s  wes t  o f  SSFL, approx imate ly  4 m i l e s  wese o f  Fiyhway 
23. The sampl ing a r e a  i s  shown i n  F i g u r e  A-7. 

8 .  T a p i a  County Park .  The Tap ia  County Park background a r e s  i s  l o c z t e b  i Q  
m i l e s  s o u t h  o f  SSFL, approx imate ly  5  m i l e s  s o u t h  o f  t h e  k4ghway i 0 1 .  
The sampl ing a r e a  i s  shown i n  F i g u r e  A-8 .  
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F i g u r e  A-7  Wildwood Regional Park Background Area Sampling Loca t ions  

TBD pending i s s u e  o f  t h e  r e p o r t  on t h e  BBI fo l lowup s t u d y .  
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F i g u r e  A - 8  T a p i a  County Park Background Area Sampling Loca t ions  
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Appendix B Area IV Grid Marker Coordina tes  

This  appendix l i s t s  i n  Table B-1 t h e  i d e n t i f i c a t i o n  l a b e l  and coord ina t e s  o f  
each Area IV g r i d  marker s t a k e .  This  information i s  a l s o  marked on t h e  s t a k e s  
themselves.  The l o c a t i o n s  of t h e  s t a k e s  a r e  shown g e n e r a l l y  i n  Figure 4-2.  
The i d e n t i f i c a t i o n  l a b e l  i s  a  l e t t e r  and a  number i n d i c a t i n g  t h e  east /west  and 
north/south coord ina t e s  on whose i n t e r s e c t i o n  t h e  s t a k e  i s  l oca t ed .  The 
coord ina t e s  a r e  t h e  d i s t a n c e s  from t h e  r e f e rence  p o i n t  of  t h e  f ede ra l  
coo rd ina t e  system e s t a b l i s h e d  in  1991. The survey which pos i t i oned  and 
i n s t a l l e d  t h e s e  markers i s  descr ibed in  Reference 3-8.  
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Table B-1 Area IV Grid Marker Coordinates  

Marker 
Label 

Coordinates  
East/West North/South 
- - - - - - - - - - - -  - - - - - - - - - - - -  
X X X X X X X . X X X X  XXXXXXX.XXXX 
X X X X X X X . X X X X  X X X X X X X . X X X X  
X X X X X X X . X X X X  X X X X X X X . X X X X  

El e v a t  i  on 
- - - - - - - - - -  
xxxx.  xxxx 
xxxx.  xxxx 
xxxx.  xxxx 

TBD pending i s s u e  of  r e p o r t  by surveying c o n t r a c t o r  t o  provide the  
marker coo rd ina t e s  and e l e v a t i o n s .  Several markers have been s e t  and 
pre l iminary  coord ina t e s  and e l eva t ion  va lues  have been provided.  A 
t y p i c a l  coo rd ina t e  p a i r  i n  t h e  S t a t e  Plane Coordinate  System, North 
American Datum, 1983, f o r  survey block C10, i s  1905200.0000 f t  e a s t  
and 6345400.0000 f t  no r th .  Other markers w i l l  nominally d i f f e r  in 
increments of 200 f t  i n  each d i r e c t i o n ,  except  i n  c a s e s  of  an 
o b s t r u c t i o n  o r  i n a c c e s s i b l e  t e r r a i n  which r e q u i r e s  an o f f s e t  marker 
l o c a t i o n .  
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Appendix C Sel ect i  on of Random Soi 1  Sample Locations 

This appendix describes the method for  selection of so i l  sampling locations 
which are t o  be selected a t  random within regions of in t e re s t  (each analysis 
region and the region ident i f ied as the location of a  former earth p i t  south 
of the former Sodium Disposal Faci l i ty)  . Eleven locations will be selected 
within each of these regions. 

Random soi l  sampling locations will be defined by t h e i r  east/west and 
north/south coordinates in the State Plane Coordinate System, North American 
Datum 1983. Sets of candidate coordinates will be prepared on the basis of 
pairs of computer-generated numbers. More than the 11 candidate coordinates 
will be prepared since some will n o t  be suitable.  The candidate coordinates 
will be screened in accordance with the c r i t e r i a  given in Section 4 . 6 . 1 . 2  
until 11 acceptable locations are defined 

The process described here for  selection of locations for  screening i s  based 
on the use of the WINGZ spreadsheet program on the Macintosh. Two 
spreadsheets are used. The f i r s t  prepares two l i s t s  of randomly generated 
numbers between 0 and 1.  As a  check that  the number selections were random, 
the spreadsheet also calculates averages and chi-square values of the se t .  
The numbers of the two l i s t s  are paired t o  give a  se t  of location coordinates, 
The second spreadsheet re tr ieves from the f i r s t  spreadsheet the se t  of 
location coordinates and the resul ts  of the s t a t i s t i c a l  checks, multiplies the 
se ts  of numbers by the east/;dest or north/south range of the rectangle which 
circumscribes the region of in te res t ,  and provides space for  identifying the 
survey blocks in which the locations l i e ,  coordinates of the locations withSc 
the blocks, and recording the resul ts  of the screening. The spreadsheets 
available on disk can be used, or they may be replaced by a  similar program cn 
a different  computer. 

A sample of the worksheet for  random soil sampling locations i s  given in 
Figur? D-1. The worksheet i s  identified as being fo r  the alluvial  f l a t s  
analysis region. The enveloping area specified uses preliminary boundary 
coordinates, so the worksheet i s  a sample only. 

The procedure and associated considerations for  preparing the l i s t s  o f  
sampl ing 1 ocat i  ons are gi ven be1 ow. 

1.  Prepare the l i s t s  of random numbers. 

a. Open spreadsheet f i l e  RANDOM.l. The spreadsheet i s  designed t3 
generate a l i s t  of 100 se ts  of coordinates. This a73ows f o r  the 
considerable number of survey soil sample locations expected t o  f d i i  
the screening. The screening area a t  t h .  former earth p i t  shov5d 5avz  
a nuch larger  fraction pass the screening, so the number of cnndidzte 
locations could be reduced t o  n o  more than 25. 

b .  I n i t i a t e  a  recalculation of the spreadsheet t o  obtaifi a new set ~f 
random numbers. 



Table  C-1 

;WORKSHEET FOR RANDOM SQIL SAMPLING LOCATIONS ....................................... ....................................... * ........................................... * .............. ..................... 
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c .  Verify tha t  the mean (nominally 0.5) and chi-square t e s t  values 
( l e s s  than about 15 for  a  25-number s e t  or l e s s  than a  somewhat higher 
value fo r  a  100-number s e t ,  on the basis of 95% confidence) validate 
the randomness of the se ts .  

d .  Set the f i l e  for  manual recalculation. The f i l e  should not 
thereaf te r  be recalculated, in order t o  re ta in  the same number se t .  

e .  Save the f  i  1  e  as RANDOM. ( )  , where the ( )  i s  rep1 aced by an 
iden t i f i e r  which indicates the region for  which the numbers are to  be 
used (chosen for  ease of ident i f icat ion) .  

2. Prepare the location screening worksheet. 

a .  Open the f i l e  SOIL.SAMPLING. 

b. Enter the name of the region for  which locations are being defined. 

c .  Enter the State  Plane Coordinate System, North American Datum 1983 
coordinates of the l ines  which circumscribe the region. (The regions 
are ,  in general, irregular and non-contiguous. Therefore, the smallest 
convenient rectangular region i s  used i n i t i a l l y  t o  simplify defining 
candidate locat ions.)  

d .  Replace RANDOM.l with RANDOM.() in the sentence in Cell A12. 

e .  Revise the f i l e  name in the function defini t ions in the f i r s t  two 
columns t o  specify the f i l e  prepared in Step a. (Replace RANDOM.l  with 
RANDOM.()  in Cells A16 and B16, and copy down t o  the end of the random 
number s e t s . )  

f .  I n i t i a t e  recalculation of the spreadsheet t o  re t r ieve the se ts  of 
random numbers and s t a t i s t i ca l  parameters from RANDOM.(), and t o  
calculate  the State  Plane Coordinate System, North American Datum i983 
coordinates within the ranges of the region spans corresponding t o  each 
random number s e t .  

g. Save the f i l e  as SAMPLING. ( )  , where the ( )  i s  rep1 aced by the  same 
ident i f ied chosen in Step a.v. 

h. Print the f i l e  t o  provide the worksheet for  g~iiaing and documenting 
screening of the candidate locations t o  define sanlpl i n g  loc;,tions. The 
f i l e  i s  s e t  t o  pr int  horizontally a t  75% O F  fu l l  s;ze t o  f i t  on 8-1/2 
by 11-in. paper. 

-r l 3. Screen for  location in the region. inis f i r s t  screening i s  t o  
eliminate those locations which are outside the region of in te res t ,  hit 
are included in the 1 i s t  as the r e sc l t  of circumscribing the ' t + r q u l a r  
regions of in te res t  for convenience ? n  preparing the random nulnber 
se t s .  Screening will be from the t o p  o f  t h e  l i s ? .  Not a11 locations 
must be screened, b u t  enough need t o  pass t o  r e su l t .  a f t e r  l a t s r  
screening, in a  se t  of 11 locations. iccations weil within the  region 
can be passed visually from a map. Locations near the region boundary 
should be checked using the overlay f ~ r  r q i o n  b~undaries  cn t h e  CAD- 
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CAM map of Area IV. Accept only locations which are a t  leas t  10 f t  
inside the boundary, t o  allow for  uncertainty in the t ransi t ion from 
one region t o  the next. Write "Yes" or "No" on the worksheet t o  
document the r e su l t  of screening. 

4 .  Determine the re la t ive  coordinates within survey blocks of the 
potential sampling locations which pass the screening of Step c .  

a .  Determine the survey block in which each potential sampling 
location occurs. Use the CAD/CAM map and/or the locations of the 
marker posts. This identification i s  required fo r  only enough 
locations to  yield a  se t  of 11 locations a f t e r  the final screening. 
S ta r t  with a small margin and repeat the step as needed. 

b .  Enter into the spreadsheet the survey block ident i f icat ion and the 
coordinates of the survey marker a t  the southwest corner of the block. 

c. Enter the re la t ive  coordinates of the location within the survey 
block (coordinates 0,O a t  the southwest corner) in the spreadsheet by 
in i t i a t ing  a  recalculation. This will subtract the southwest corner 
survey marker coordinates from the State  Plane Coordinate System, North 
American Datum 1983 coordinates of the locat ions,  

5 .  Screen for  obstacles preventing screening. Review potential sampling 
locations in the f i e ld  t o  verify that  samples can be collected there.  
Write "Yes" or "No" on the worksheet t o  document the resul t  of 
screening. 

The se t  of sampling locations must be the f i r s t  11 locations l i s t ed  in 
the worksheet which pass the screening. Screening need n o t  be done in 
the order tha t  locations are l i s t e d ;  however, no potential location 
l i s t ed  above an accepted location can be skipped in the screening or 
excluded i f  i t  passes the screening. 

a. Verify tha t  the location i s  n o t  paved or covered by a  s t ructure,  
unless the paving or structure postdates a c t i v i t i e s  a t  the location 
which might have caused contamination. 

b.  Verify tha t  the location has s o i l  which i s  a t  l eas t  i foot deep. 
This depth i s  based on extending the hole t o  I f t  for  the i n -  hole gam!ila 
measurement a f t e r  collection of a  s o i l  sample t o  a depth of 6 in .  i f  
the soil  depth i s  n o t  evident from ?.he t e r ra in  (oSt/iotrs presence o- 
absence of rock outcroppings), t e s t  t h e  dgp t i l  using G r o d .  

c .  Verify tha t  the sample can be collected wil:jout thre2,tenixj 
endangered or protected plant s p e c i e s .  

d .  Review the location generally t o  identify any other reason for n o t  
sampling a t  the proposed location. 

6 .  Record acceptance of a location by statSng "Yes" i n  the l a s t  column 9-?' 
the worksheet. The screening for ebch region o f  in te res t  will be 
complete when there are 11 accepted locations iridicc.,ted in t h i s  column. 
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Appendix D Soil Sampling Locations 

This appendix defines the soil sampling locations. Sampling locations were 
selected at random (as described in Appendix C) in the survey regions and the 
former disposal pit in the former Sodium Disposal Area screening area. 
Sampl ing 1 ocations in the remaining screening areas were selected to provide 
systematic coverage of the areas. Sampling location coordinates are given in 
Table D-1 for the survey regions, and in Tables 0-2 through D-5 for four 
screening areas. The figure following each table (Figures D-1 through D-9) 
show the locations graphically. 

The tables and figures included in this appendix are listed below. 

TABLES 

. . . . . .  Soil Sampling Locations - Soil Survey Analysis Regions 78 
Soil Sampling Locations - Areas Around the Former Sodium Disposal 
Facility. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  82 

. . . . . . .  Soil Sampling Locations - Natural Drainage Channels 99 
. . . . .  Soil Sampling Locations - Inactive Sanitary Leachfields 94 

Soil Sampling Locations - Areas Around Buildings . . . . . . . . .  97 

FIGURES 

Soil Sampling Locations - Soil Survey Analysis Regions . . . . . .  9 j 
Soil Sampling Locations - Areas Around the Former Sodium Disposal 
Facility. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  E3 

. . . . . . .  Soil Sampling Locations - SRE Pond Drainhge Channei E8 
Soi 1 Sampl i ng Locations - 01 d Conservai i on Yard Drainage Channel s 
(North) . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  39 
Soil Sampling Locations - Old Conservation Yard South Drainage 
Channels (South) . . . . . . . . . . . . . . . . . . . . . . . . .  $9 
Soil Sampling Locations - 17th Street Drainage Channel . . . . . .  91 
Soil Sampling Locations - So~ltheast Drainage Charrnel . . . . . . .  92 
Soil Sampling Locations - Inactive Sanitary Leachfieids for 

n - Buildings 003/SRE, 030, 064, and 093 . . . . . . . . . . . . . . .  3s 
Soil Sampling Locations of Inactive Sanilary Lcachfielas for 
Buildings 009 and 373 . . . . . . . . . . . . . . . . . . . . . .  8f8 
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Table D-1 

Soi 1 Sampl i ng Locations 
Soil Survey Analysis Regions 

S amp?: ~oordi nates'2' Re1 ative Location Within Survev  lock'^' 
No. East-West North-South Block No. East-West North-South Depth 

Devel o ~ e d  Areas: 

Rock Outcro~~inqs: 

RC- 1 
RC-2 
RC-3 
RC-4 
RC-5 
RC-6 
RC-7 
RC-8 
RC - 9 
RC- 10 
RC-11 

Drainaqe Areas: 

DR- 1 
DR-2 
DR-3 
DR-4 
DR- 5 
DR- 6 
DR- 7 
OK-8 
DR- 9 
DR- 10 
DR- 11 

Surf ace 
Surface 
Surface 
Surf ace 
Surf ace 
Surf ace 
Surf ace 
Surface 
Surface 
Surf ace 
Surface 

Surf ace 
Surf zce 
Surface 
Sui-face 
Surf ace 
Surf 2ce 
Surf xi? 
Surf ace 
Surface 
S u r f  acc: 
Sul-f ace 
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Tab le  D-1, S o i l  Sampling Loca t ions ,  S o i l  Survey Ana l ys i s  Regions (con t inued)  

Samp,l)e ~ o o r d i  nates'2' 
No. East-West Nor th-South 

A l l u v i a l  F l a t s ,  Undis turbed:  

A l l u v i a l  F l a t s ,  D is tu rbed :  

AD- 1 
AD-2 
AD-3 
AD-4 
AD- 5 
AD-6 
AD-7 
AD - 8 
AD-9 
AD-10 
AD- 11 

M a r t i  nez-Chaparral  : 

Re1 a t i v e  Loca t i on  W i t h i n  Survey ~l ~ c k ' ~ '  
B lock  No. East-West Nor th -South  Depth 

Sur face 
S u r f  ace 
S u r f  ace 
S u r f  ace 
Sur face 
S u r f  ace 
S u r f  ace 
Sur face 
S u r f  ace 
S u r f  ace 
S u r f  ace 

S u r f  ace 
St i r face 
S u r f  ace 
Sur face 
Sur face 
Sur F a c ~  
Sur face 
Sur Face 
S u r f  ace 
S u r f x e  
Surf  ace 

S u r f a x  
Surface 
S u r f  ace 
S i i ~ f a c e  
Scrface 
Surface 
S t l r f  ace 
Si i rFaie  
S u r f  ace 
Surfacc 
5urfac: 
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Table D-1, Soil Sampling Locations, Soil Survey Analysis Regions (continued) 

NOTES : 

(1) The listed numbers are soil survey analysis region location identifiers, 
which will be used only for survey sampling preparation and data evaluation. 
The correlation of project sample identification numbers (Section 4.6.3.1.1) 
and the soil analysis region area location identifiers will be documented in 
the Sampling Logbook. 

(2) Selection of the sampling locations is described in Appendix C. The 
columns list the coordinates in the State Plane Coordinate System, North 
American Datum, 1983. 

(3) These columns list. the sample locations within the identified survey 
block. The East-West and North-South coordinates are those relative to the 
basepoint (southwest corner) of the survey block. 
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Figure D-1 Soil Sampling Locations - Soil Survey Analysis Regions 

TBD pending completion of CAD draw 
sampling locations shown. 

ing of Area I V  map with soil survey 
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Table D-2 

Soi 1 Sampl i ng Locations 
Areas Around the Former Sodium Disposal Facility 

S amp?? Coordi nates'2' 
No. East-West North-South 

SDF-1 
SDF-2 
SDF-3 
SDF - 4 
SDF-5 
SDF-6 
SDF-7 
SDF-8 
SDF - 9 
SDF- 10 
SDF-11 

SDF-12 
SDF- 13 
SDF-14 
SDF-15 
SDF-16 
SDF-17 
SDF-18 
SDF- 19 
SDF-20 
SDF-21 

Re1 at i ve Location Wi t hi n Survey BI ~ck'~' 
Block No. East-West North-South Depth 

Surf ace 
S u r f a c e  
S u r f  ace 
S u r f  ace 
S u r f  ace 
Cur f a c e  
S u r f  ace 
Surf  ace 
Sur face  
S u r f  ace 

Surf ace 
S u r f  ace 
Surface  
S u r f  ace 
Su r f  ace 
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Table D-2, Soil Sampling Locations, Areas Around the Former Sodium Disposal 
Facility (continued) 

NOTES : 

(1) The listed numbers are screening area location identifiers, which will be 
used only for screening area sampling preparation and data evaluation. The 
correlation of project sample identification numbers (Section 4.6.3.1.1) and 
the screening area location identifiers will be documented in the Sampling 
Log book. 

Sample Nos. SDF-1 through SDF-11 are in the area of the former pit south 
of the former Sodium Disposal Facility. 

Sample Nos. SDF-12 through SDF-21 are along the south side of the access 
road to the former Sodium Disposal Facility. 

Sample Nos. SDF-22 through SDF-26 are in the ravines west of the former 
Sodium Disposal Facil ity. 

Sample Nos. SDF-27 through SDF-28 are in the ravine east of the former 
Sodium Disposal Facility. 

(2) These columns list the coordinates in the State Plane Coordinate System, 
North American Datum 1983. 

(3 )  These columns list the sample locations within t h e  identified survey 
block. The East-West and North-South coordinates are "Lose reiative t o  the 
basepoint (southwest corner) of the survey block. 

(4) The depth will be the minimum of a debris l q e r  inaicat.l:ng the bottom of-' 
the former pit, bedrock, or a depth of 3 ft below the surface. 



Figure D-2 Soil Sampling Locati 
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Tab le  D-3 

Soi  1  Sarnpl i n g  Loca t i ons  
N a t u r a l  Dra inage Channels 

S  arnp,l]e ~ o o r d i n a t e s ' ~ '  Rel a t i v e  Loca t i on  W i t h i n  Survey  lock'^' 
No. East-West Nor th -Sou th  B l o c k  No. East-West Nor th -Sou th  D e t t h  

SRE Pond Dra inaqe Channel: 
DSP- 1 
DSP-2 
DSP-3 
DSP-4 
DSP-5 

O l d  Conserva t ion  Yard Dra inaqe  Channels ( N o r t h ) :  
DYN-1 

O ld  Conserva t ion  Yard Dra inaqe Channels (Sou th1  

West: 
DYSW-1 
DYSW-2 
DYSW-3 
DYSW-4 
DYSW-5 
DYSW-6 
DYSW-7 
DYSW-8 
DY SW-9 
DYSW-10 
DYSW-11 

East:  
DYSE-1 
DYSE-2 
DYSE-3 
DYSE-4 
DYSE-5 

S u r f  ace 
S u r f  ace 
S u r f  ace 
S u r f  ace 
Sur face 

Sur face 
S u r f  ace 
S u r f  ace 
S u r f  ace 
Sur face 
S u r f  ace 

Surface 
Sur face 
S u r f  ace 
S u r f  ace 
Sur face 
Surf  ace 
Sur face 
S u r f  ace 
S u r f  ace 
Sur face 
Sur face 

Sur face 
Sur face 
S u r f  ;ice 
Surface 
S u r f  ace 
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Table D-3, Soi l  Sampling Locat ions,  Natural Drainage Channels (cont inued)  

17th S t r e e t  Drainaqe Channel: 
D17-1 

Southeas t  Drainaqe Channels: 

G S t r e e t  ( E a s t ) :  
DGE-1 
DGE-2 

G S t r e e t  (West): 
DGW - 1 
DGW-2 
DGW-3 

J S t r e e t :  
DJ-1 
DJ-2 
DJ-3 
DJ-4 
DJ - 5 

L S t r e e t :  
DL-1 
DL-2 
DL-3 
D L  - 4 
D L  - 5 
DL-6 
DL-? 

Surf  ace 
3 - f t  
Sur face  
Surface  
Surf  ace 
Surface 
Surface  
3 - f t  
Sur face  
Surf  ace 
Surf  ace 
3 - f t  
Surface 

Surf ace 
Surface  

Surface 
Surface 
Surf ace 

Surf ace 
Surf ace 
Surf ace 
Surfact. 
S ~ l r f a c e  

Surface 
Surface 
SiirQace 
Surf ace 
Surf ace 
$2:-f ace 
Surfsce  

NOTES : 

(1)  The l i s t e d  numbers a r e  screeqlng area  jn:atiot: i d ~ n t i f i e r z ,  which ws11 be 
used only f o r  sc reening  a rea  sampl iny prepzra t  i o n  a ~ d  e h i a  ev&?ddLicn. The 
c o r r e l a t i o n  of  p r o j e c t  sample iden t i f i ca t in i7  ~ ~ F ~ E T S  j;cci:m &.5 ,2 . ! .1 )  and 
t h e  screening  a rea  l o c a t i o n  i d e n t i f i e r s  w i ; "  ; he docu~~lec  .cd i n  t i le 2~no i i  ng 

-,. . Logbook. The "D" in  t h e  numbers i d e ~ t : f ; e s  d ra inage  cb.annc1 ~ a m a l z i .  :he 
remaining l e t t e r s  and numbers before t h e  hyphen code t h e  dra- i rego ch inne i s ,  a s  
i s  ev iden t  from t h e  subheadings of t h e  chat2nels i n  t h e  t23:e. 
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( 2 )  These columns list the coordinates in the State Plane Coordinate System, 
North American Datum 1983. 

(3) These columns list the sample locations within the identified survey 
block. The East-West and North-South coordinates are those relative to the 
basepoint (southwest corner) of the survey block. 
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F i g u r e  0-3 S o i l  Sampling L o c a t i o n s  - SRE Pond Dra inage  Channel 
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F i g u r e  D - 5  S o i l  Sampl ing Loca t ions  - O ld  Conserva t ion  Yard South Dra inage 
Channels (South) 
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F i g u r e  0 - 6  S o i l  Sampl ing L o c a t i o n s  - 1 7 t h  S t r e e t  Dra inage  Channel 
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Table D-4 

Soi 1 Sampl i ng Locations 
Inactive Sanitary Leachfields 

S amp,l)e ~oordi nates'" Re1 ative Location Within Survev Bl ~ck'~' 
No. East-West North-South Block No. East-West North-South ~epth'~' 

Buildinq 009: 

Buildinq 030: 

Buildinq 064: 

Buildinq 093: 

Buildinq 373: 
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Table D-4, Soil Sampling Locations, Inactive Sanitary Leachfields (continued) 

NOTES : 

(1) The listed numbers are screening area location identifiers, which will be 
used only for screening area sampling preparation and data evaluation. The 
correlation of project sample identification numbers (Section 4.6.3.1.1) and 
the screening area location identifiers will be documented in the Sampling 
Logbook. The "L" in the numbers identifies leachfield samples. The number 
before the hyphen identifies the building with which the leachfield is 
associ ated . 

(2) These columns list the coordinates in the State Plane Coordinate System, 
North American Datum 1983. 

(3) These columns list the sample locations within the identified survey 
block. The East-West and North-South coordinates are those relative to the 
basepoint (southwest corner) of the survey block. 

( 4 )  Sampling depth is six inches below the leachfield piping. 
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Table D-5 

Soil Sampl ing Locations 
Areas Around Buildings 

Samp,l)e ~oordi nates'" Locat i on'3' 
No. East-West North-South Block No. East-West North-South Depth 

TBD pending completion of review of activities in the buildings, prior 
radiological studies, and a visual inspection of the buildings to 
identify locations to be sampled. 

NOTES : 

(1) The listed numbers are screening area location identifiers, which will be 
used only for screening area sampling preparation and data evaluation. The 
correlation of project sample identification numbers (Section 4.6.3.1.1) and 
the screening area location identifiers will be documented in the Sampling 
Logbook. The "B" in the identifier indicates building area samples. The 
numbers before the hyphen are the building numbers. The numbers of samples 
per building are not yet defined. The table is prepared with spaces for three 
samples. No more than three samples are expected at any building. 

( 2 )  These columns list the coordinates in the State Plane Coordinate System, 
North American Datum 1983. 

(3) These columns list the sample locations within the identified survey 
block. The East-West and North-South coordinates are those relative to the 
basepoint (southwest corner) of the survey block. 
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Appendix E Sample Collection Center Desk Instructions 

This appendix contains the internal letter (IL 94-026-06-041 dated May 18, 
1994, K.T. Knudsen to A. Klein, "Desk Instructions for the Area IV Sample 
Collection Center") which provided the initial instructions for operations 
in the Sample Collection Center. It indicates for information the method 
for processing samples collected in the Area IV Characterization Program. 
The appendix will not be revised to replace the initial instructions with 
later revisions unless there is a major revision. 
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. ETEC ETEC 
D/026, 055-T487 D/026, 055-T487 

x5158 

SCXX:  . Desk Instructions for the Area IV Sample Collection Center 

The attached instructions should be used by the Area IV Sample Collection Center personnel 
to receive a soil sample from the field, to ship this sample to the analytic laboratory for 
analysis, and to receive a soil sample' analysis and an analyzed soil sample from the anaIytical 
laboratory. Although the Sample Collection Center activities are covered by these 
instructions and not through a detailed procedure, it is important that all Sample Collection 
Center personnel be trained on the details of these instructions. Specifically, personnel 
should be trained on how to fill out the Chain of Custody form, the shipping form, and the 
Sample Collection Center Log, as well as how to package and ship the soil samples to the 
analytical laboratory. 

K.  T. Lnudsen 
S\st.nls Engineering 

cc: M.W. M c D o w e l l i ~ ~  2*( ' . "  T487 
i.. A. hlountford T4S7 
G. G. Gaylord TO3 8 
R.I. Jener T487 
P.H. Horton TO09 
R. D. Rutherford TlOO 
S. Recder TO3 8 
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S a r n ~ l e  Collection Center Custodian Desk Tnstructions 

Figure 1 shows simplified flow diagrams for receiving a soil sample from the soil sampling Crew 

Leader and then shipping this sample to a laboratory for analysis and for receiving a soil sample 

analysis and a soil sample from the laboratory. 

Note 1 

Prior to entering the Sample Collection Center in Building T009, all soil samples 

will have been scanned in the field using a Ludlum 12 gamma detector. This 

gamma scan is performed to ensure that all soil samples entering the Sample 

Collection Center are below 21,500 cpm per the requirements of E E C  document 

A4CM-SP-0002, "Area N Characterization Project - Soil Sampling Procedure". 

Those samples with counts higher than 2 1,500 cpm, will remain at the sampling 

site until direction is given by the Sampling Manager or RP&HPS. 

Prior to entering the Sample Collection C e ~ t e r  ail soil sample containers iiS havc 

hem piopcrly seded and labeled per EEC d o a n e n t  A4Chl-SP-0001, "Area IV 
Characterization Project - Soil Samplins Procedure". 

The desk instructions for the Sample Collection Center Custodian follow. 

I .  Receiving a Soil Sample at the Sample ColIectio~z Center: 

1. As the soil sampling Crew Leader brings soil samples into the Sampk Collection Center. 

take physical custody of these soil samples by signing the Chain of Custody forms (see 

A4CM-SP-0002, "Area IV Characterization Project - Soil Sampling Procedure") 

accompanying the samples. 

2. Document the receipt of all soil samples in the Sample Collection Center I_o$ook (see 

Figure 2 for format), by noting the soil sample ID number, the date and time the sample 

was received, the name of the person who delivered the soil sample, the date and time the 

soil sample was collected, and the soil sample samma measurement (from rh? Field 

Datasheet). 
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3. Make a copy of the Chain of Custody form and then file this copy in the filing cabinet 

located inside the Sample Collection Center. 

4. Store all soil samples. along with their respective original Chain of Custody forms, in the 

designated storage area of the Sample Collection Center. Note: Whenever the Sample 

Collection Center is unmanned, all entrances to this center must be locked and properly 

secured to preclude access to the soil samples by unauthorized personnel. 

5 .  After direction is given from the Sampling Manager to ship specific soil samples to the 

analytical laboratory for analysis, prepare the specified soil samples for shipment by 

placing them in the laboratory supplied shipping containers. Place the originai Chain of 

Custody form inside the respective shipping container and prepare the shipment 

paperwork per the laboratory's instructions. AFrer packaging, conduct a gamma scan of 

the package to ensure that the package is non radioactive. 

6. Document the shipment of the soil samples in the Sample Collection Center Logbook. 

Note the date and time of the shipment along with the shipper number. 

I I .  Heceil ing G Soil Sample A nal js is  ar rhe Sample Callectio~z Ceizicr: 

1. The results of the soil sample analyses performed by the analytical laboratory will be 

received, either directly or as a cop!; from the recipient, by the Sample Collection Center 

Custodian. Receipt of the soil sample analyses will be recorded in the Sample Colleclion 

Center Logbook by noting the dare and time the analysis was received. the lab analysis 

report number (including the analysis transmittal number), and the slatus of soil s;imple. 

2.  Forward copies of the analysis repom to the Sampling Manager and to the manager of 

Radiation Protection and Health Physics Services. 

I I I .  Receiving a Returned Soil Sample at tJze Sarnple Collection Center: 

1. After the analytical laboratory has analyzed the soil samples. these soil samples may be 

returned to ETEC. Receipt of these returned soil samples will be recorded in tlhe Sample 

Collection Center Logbook, noting the date m d  time of receipt, the name of the peiscj~ 

and company making the delivery, and the soil sample ID number. 
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2. Take physical custody of all returned soil samples by signing the Chain of Custody form 

accompanying the returned soil sample. 

3. All rzturned soil sarnples will be stored in a post-analysis storage area of the Sample 

Collection Center until authorization is eiven for shipment or disposal. Soil samples 

xturned from analysis must be stored in a location different from the soil samples which 

have yet to be analyzed. 



SOIL SAhPLE 
FROM RELD 

- SAMPLE ID# 

t 
SAMPLE 
COLLECTION 
CENTER LOG: 

- SAMPLE ID# 
- D A W E  
- RECEIVED FROM 
- GAMMA RE.4DINC 

FILE CHAIN OF 
CUSTODY FORM 

I OBTAIN 
ALJTHORIZATION TO 
s HIP 

FOR SI-TrPhIEhT: 

- ORIGINAL CHAIN 
OF CUSTODY 

L 
S AhPLE 
COLLECTION 
C E h Z R  LOG: 

- SAMPLE ID# 
- DATEjTLhE 

RECEIVED 
- RECEIVED FROM 
- ANALYSIS 

REPORT d , - SAMPLE STAR'S 

T 

FORWMXD COPY OF 
ANALYSIS REPORTS 
TO SAhPLING 
hlANAGER m 
RP&HPS REP 

1 RECEIPT OF b 

CHAIN OF CUSTODY 
RECORD: 

- SAMPLE ID# 
- DATE 
- TIME 

SECURE PENDING 
FINAL DISPOSITION: 

- STORE 
- SEGREGATE 

Page 103 

Figure 1. Sample Collection Center Desk Instructions R o w  Diaprarns 



Received 
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3eliveretl 

B Y  

A. Klein 

A. Klein 

( (cpm) ( Lab 
4/27/94 1 1200 I 5/23/94 

S i r  I>ute/'I'irne Lab Soil Saniple Status After Analysis 
Number Lab Analysis  and General Comments 

Report Report 
Received Numher 

1U-234-K 6/1/94 IU-987-K Soil sample returned will] lab report and is 
2:30 PM being stored pending disposal requirements. 

111-234-K 6/8/94 RA-995-K Soil sainple remains at lab pending E?EC 

I direction. 

Figure 2.  Sample Collection Center I.oghook Format With Sample Entries 
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Appendix F Qual i ty  Assurance Samples 

This appendix defines the positions of quality assurance samples in each se t  
of soi l  samples collected. 

There are three types of quality assurance soi l  samples, as described in 
Section 4.6.4.1. Each i s  associated with a  par t icular  regular soi l  sample in 
each collection se t .  Field duplicate samples are s p l i t s  of regular samples. 
Matrix spike samples are regular samples defined as t h i s  type of quality 
assurance sample t o  specify additional analysis fo1 lowing the normal analysis. 
Rinseate samples are samples of rinse water a f t e r  decontamination of sampling 
equipment following the collection of a  regular sample. 

Each group of u p  t o  20 soil  samples will have one of each of the three types 
of qual i ty  assurance samples. The positions in the sampling order of the 
regul a r  samples with which the qua1 i  ty  assurance samples are associated have 
been selected randomly using the WINGZ spreadsheet program. The formula for  
each position ( P )  i s  the following: 

where N = number of samples in the s e t ,  

rand() = returns a  number selected randomly from a  uniform 
distribution between 0 and 1, 

round( ...) = returns the value of the adjusted number rounded t o  one 
deci ma1 pl ace. 

The adjusted number i s  the random number mu1 tip1 ied by N t o  spread the range 
of the random number t o  cover the number of samples in the s e t ,  and increased 
by 0 . 5  t o  avoid values of 0 when rounded. This can also resu l t  in the 
occasional occurrence of values of Ntl; however, the random se t s  defined here 
do  n o t  exceed the number of samples in the se t .  

The se t s  of quality assurance sample positions are given in Table F-! for  soi l  
sample s e t s  of 10 t o  20 samples. The nominal batch s ize for  laboratory 
analysis i s  20. I t  i s  expected that  most se t s  collected will be of t h i s  s ize .  
Therefore, 15 se ts  of quality assurance sample locations are defined. These 
provide margin in coverage of the expected 200 regular samples. I t  i s  
expected tha t  there will be some se t s  smaller than 20 samples, although zhe 
numbers and s izes  are uncertain. Table F-1 includes f ive  se t s  for  ezch s i z e  
from 10 through 19 samples. This i s  more than the number expected f c r  sets  o f  
each of these s izes ,  so the specified se t s  of positions should be s u f f i c i e ~ t .  
The absence of any groups with fewer than ten samples i s  based on grouping a 
set  potent ial ly  smaller t h a n  ten with a fu l l  s e t ,  in order t c  have a t  l e a s t  
ten in each s e t .  If  additional se t s  of quality assurance sample positions a re  
needed they may be generated by the same method as those in Table F-1. 

The sample manager will specify the positions of quality assurance samples i n  
each batch by using the sets  in Table F - 1  in the sequence l i s t ed  for  t h e  
appropri a te  sampl e  s ize.  
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Table F-1 

Quality Assurance Samples 

Sample Location in Group Collection Sequence 
Collection .......................................................................... 

Group Field Duplicates Matrix Spikes Rinseate 

Groups of 20 samples 
1 3 
2 1 3  
3 18 
4 15  
5 10 
6 7 
7 6 
8 4 
9 2 

10 10 
11 7 
12 1 3  
13 16 
14 15 
15 12 

Groups of 19 samples 
1 13  4 13 
2 16 13 5 
3 13  1 E 9 
4 16 3 19 
5 5 7 a 

Groups of 18 samples 
1 17 17 -1 
2 18 3 10 
3 16 17 12 
4 15 ! i 3 
5 17 16 ? 6 

Groups of 17 samples 
1 9 2 I 

2 13  i 10 v 

3 6 T 0 10 
4 4 6 i Z 
5 9 10 4 

Groups of 16 samples 
1 2 8 
2 3 I 0  
3 3 10 
4 10 1 i 
5 10 4 ?. 

! t3 
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Table F - 1 ,  Quality Assurance Samples (continued) 

Sample Location in Group Collection Sequence 
Collection .......................................................................... 

Group Field Duplicates Matrix Spikes Rinseate 

Groups of 15 samples 
1 6 6 14 
2 1 5  9 6 
3 11 9 2 
4 8 6 4 
5 9 1 11 

Groups of 14 samples 
1 10 
2 12 
3 8 
4 11 
5 6 

Groups of 13 sarnples 
1 8 
2 10 
3 4 
4 2 
5 1 3  

Groups of 12 samples 
1 2 
2 6 
3 11 
4 11 
5 8 

Groups of 1 1 sarnples 
1 10 
2 3 
3 10 
4 5 
5 5 

Groups of 10 samples 
1 a 
2 3 
3 6 
4 4 
5 3 
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Appendix G Statement of Work for Radiochemical Analysis 

This appendix contains the Statement of Work for Radiochemical Analysis 
which defines Area IV Characterization Program sample analysis 
requirements to serve as the basis for selection of the radiochemistry 
laboratory to be contracted for the analysis. 
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STATEMENT OF WORK 

SANTA SUSANA FIELD LABORATORY 

AREA IV 

RADIOCHEMISTRY LABORATORY ANALYSIS SERVICES 

PREPARED BY: W.R. CASTLE 

Revised: March 1, 1994 
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PAXT 1 . 0  INTRODUCTION 

1.1 ?ur?ose  of  t h e  Work 

The p u r p o s e  of t h i s  S ta tement  of Work (SOW) i s  t o  p r o c u r e  r a d i o c h e m i c a l  
a n a l y t i c a l  l a b o r a t o r y  s e r v i c s s  f o r  t h e  a n a l y s i s  o f  t h e  Buyer ' s  
e n v i r o n m e n t a l  s o i l  and wa=er sarnples f o r  s p e c i f i e d  s u b s t a n c e s .  The 
s m p l e s  w i l l  b e  t a k e n  from s o u r c e s  t h a t  may b e  r a d i o a c t i v e ,  a t  low 
s p e c i f i c  a c t i v i t y .  The s o i l  and x a t e r  sclmples w i l l  be t r a n s p o r t e d ,  by t h e  
Buyer,  t o  t h e  S e l l e r ' s  l a b o z a t a r y .  The a n a l y s i s  w i l l  b e  used  t a  
c h a r a c t e r i z e  t h e  Buyer ' s  s i t e  and d e f i n e  t h e  n a t u r e  and e x t e n t  of 
c o n t a m i n a t  i o n .  

1.2 L o c a t i o n  

The s i t e  c o n t a i n i n g  t h e  s o i l  and wa te r  samples  i s  Area I V  of  c h e  S a n t a  
Susana F i e l d  L a b o r a t o r y  ( S S ' S ) ,  i n  t h e  S imi  H i l l s ,  Ven tu ra  County, 
a p p r o x i m a t e l y  8 m i l e s  west  of Canoga Park ,  CP.. Area I V  encompasses 
a s p r o x i m a t e l y  290 a c r e s  i n  t h e  n-r thwest  s e c t i o n  of  t h e  SSFL. 

Tb+,following d e f i n i t i o n s  and acr3n;-r6s have been used  i n  t h i s  SOW. 

( a )  SOW S=a=enen= of Work 

(6) S e l l e r  ?.s2Locheniszry l a b o r a t o r y  

?.ART 2.0 SCOPE 

2 . 1  Wzrk to b e  nerformed By S e l l e r  
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Work to be Performed By Buyer 

The Buyer shall collect and package the soil and water samples in sample 
transport containers supplied by the Seller, prepare sample transmittal 
and chain-of-custody forms, and transport~he smple transport containers 
and documentation to the Seller's facility. 

The Buyer shall identify a representative who is :he authorized individual 
representing the Buyer. The representative will be the scle Sellar 
contact for technical aspects of this SOW. 

The Buyer shall prescreen all szr~ples for radiatian levels prior to beLng 
shipped off plant-site and shall a~prlse the Seller of any samples showing 
elevated radiation levels. 

EquipmentlMaterials Provided by Seller 

The Seller shall furnish all labcr, laborz~cry natsrials, and ecpipnent 
required for the analysis of samples. The Seller shall provide the Suyer 
with all sample transport containers, labels, sample transmittal arid 
chain-of-custody forms. 

Eu~iprnen=/Xaterials Provided by 3cyer 

The auyer shall provide sar.ples in :he Seller provided ssmple transprt 
c3nzainers. Each szmple shall be labeled xLrh :he field-assicned s ;&~? lo  

- 5  n-zjer, date, 2nd cixe of csllec=isc. >-11 S Z Z Z ~ P S  s?.z-i be a~c3~.?az:ed 2- . - an analysls repasst farm 2r3v:dsd by zne SS,-er. The form shall i : ! r lu5s  
a signoff to show aapraval b y  c3.e 2~;~er ;B 12~..2r Z ~ S  casts of ?Z~CPSSLES 
c I. L1le smple. 

3.0 TASKS 

General Recuirements 

"7. ine Seller shall allow a Bnyer's resresen-,a?ive to ?erform 0.2-site 
audits of Seller's facilities, equipent, and analytical procedcrrc 
used to provide the analytizal radFochsr?.ls=ry services specified 
herein. 

. . 
The Seller shall curren~ly be parz:z~satir.g ir: inter-labc;-.atoq 
performance evaluation sazqle analysis prcqrarn recccjnizcd ~y z n e  EPA 
or DOE, e.g. Enviro~nen:al Xccizcric; Sysrzns Labaratcry - Las -;spas 
(EPISL) or EOS's Envirar.me?.=al Mcnizcrrng LzSora=ory ( E V L j .  
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Sample R e c e i p t  and C s n t r o l  

( a )  The S e l l e r  s h a l l  d e s i g n a t e  a sample  c u s t s d i a n  r e s p o n s i b l e  f o r  
r e c e i v i n g  a l l  s amples .  

( b )  The sample  c u s t o d i a n  s h a l l  i n s p e c t  t h e  c o n d i t i o n  o f  t h e  s h i p p i n g  
c o n t a i n e r s ,  s ample  b o z z l e s ,  and c u s t o d y  seals upon r e c e i p t .  

The sample  c u s r o d i a n  s h l l  chock f o r  t h e  p r e s e n c e  o r  a b s e n c e  of t h e  
r e q u i r e d  documen ta t ion  accompanying t h e  s a n p l e  s h i p m e n t .  

The sample  c u s t o d i a n  s h a l l  sicp and d a z e  a l l  fo rms  (e.g., c u s t o d y  
r e c o r d s  and a i r b i l l s )  acco rnpny ing  t h e  s a m p l e s  a t  t h e  t i m e  of sample  
r e c e i p t .  

The S e l l e r  s h a l l  c o n t a c t  t h e  Suye r  t o  r e s o l v e  d i s c r e p a n c i e s  aild 
p rob lems  such  a s  a b s e n t  documents,  c o n f l i c t i n g  i n f o z m a t i a n ,  b r o k e n  
c u s t o d y  s e a l s ,  and u c s a t i s f a c t s r y  sample  c o n d i t i o ~ s  ( e . g . ,  l e a k i n g  
s m p l e  b a t t l e ) .  

(f) The S e l l e r  s h a l l  m a i n t a i n  r e c a r d s  d o c s n e n t i n g  a l l  p h a s e s  o f  s m p l e  
h a n d l i n g  from r e c e i p t  t o  f i n e l  a n a l y s i s .  The r e c o r d s  s h a l l  i n c l u d e  
d ~ c u m e n t a t i o n  o f  t h e  rnmenent  cf sam2les  and  p r e p z r e d  s a m 2 l e s  Lnzs 
and o u t  of  d e s i g n a t e 2  l a b o r a t o r y  s t o r a G e  a r e a s .  

S a a 2 l e  A n a l y s i s  

(b )  The Requ i red  D e t e c z ~ o n  . - ,  L i m i t s  r n y 2 i r e C  f s r  e a c n  a n a l y s e s  shzll n%sr 
o r  exceed  t h o s e  s p e c l r ~ e d  i n  T z ~ l e  1. 

( a )  The S e l l e r  s h a l l  l i m i t  b a t c h  sLz%s  t o  2 9  sarr.?les z r  less 222 sk.211 
c r o u p  r h e  Buyer samples  toqe - ,he r  w i t h i n  eat,:, b a r c h .  To e n s u r e  ths7;'e 
i s  no  i n s t r n m e n t  c a r r y - o v e r ,  t h e  S e l l e r  s h a l l  i n s e r t  a a d  a n a l y z e  a  
mezhod b l a n k  p r i o r  Co e n a l v z i n g  e a c h  b a t c h  of  S u y e r  sarnplos.  

A n z l y s e s  R e s u l t s  and D o c ~ n ? n : a t i c n  
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Name and a d d r e s s  of a u y e r  

Da te  and t i m e  t h e  s m p l e  was t a k e n  (provided by the B u y e r )  

Da te  a n a l y s i s  was per formed 

Type c f  sample  ( s o i l  o r  w a t e r )  

F i e l d - a s s i g n e d  S s r p l i n g  ncxber  ( p r o v i d e d  by t h e  Buyer )  

Methods u s e d  

A n a l y t e s  

Mezhod d e t e c t i o n  l i m i r s  (YJL) 

R e s u l t s  o r  f i n d i n ~ s  i n c l z d i n g  ( m o n g  o t h e r  t h i n g s ) :  

( a )  Measured a n a l y t e  v a l u e s  ( e v e n  when less t h a n  t h e  
d e t e c t i o n  limit or XDL) 

(5 )  B i a s  v a l u e s  f o r  each  a n a l y z e  * 

( c )  P r e c i s i o n  cf each  z n ~ l y t t  * 

( 2 )  Random c z ~ p o n e n t  cf :hie see-racy of each a f i a l y t e  * 

( 2 )  SxcJnzry c a b l e  of  ne thod 'cLznk r e s u l r s  an.;! r e p o r t i n g  d e t e z t l o n  . . 
l i n i = s  f o r  each  pzrarneter  ~ n h x e i y c ~ s  
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( 6 )  Date  a n a l y z e d  and b a t c h  number f o r  each  summary t a b l e  

( c )  The S e l l e r  s h a l l  r e t a i n  a S u p p o r t i n g  Documentation Package t o  b e  
comple ted  no l a t e r  t h a n  30 days  a f t e r  t h e  v a l i d a t e d  t i m e  of  sample  
r e c e i p t  of  t h e  l a s t  sample i n  t h e  s m 2 l e  d e l i v e r y  g roup /ba tch .  The 
s u p p o r t i n g  documentation package s h a l l  c o n s i s t  of t h e  f o l l o w i n g :  

(1) Sample r e c e i  p:, s t o r a g e ,  t r a c k i n g ,  document c o n c r o l ,  and 
chain-of-cusrody docxments. 

( 2 )  Logbooks 

( 3 )  I n s t r u m e n t  r a n  l o g s  and ir,aincenance l o g s  

( 4 )  C a l c u l a t e d  Minimum D e t e c t a b l e  ; . c c i v i t i e s  

( 5 )  S i g n a t u r e  l i s t  f o r  211 l a b o r a z s r y  p e r s o n n e l  working on t h e  
p r o j e c t  

( 6 )  Document i n v e n t o r y  l i s t  f o r  each sample  d e l i v e r y  g roup /Sa tch  

T h i s  documentat ion s h a l l  be  main ta ined  i n  an o r g a n i z e d  manner 
a l l o w i n g  f o r  r e t r i e v z l  and r e ? r s d u c t i s z  of  any of t h e s e  i t e m s .  Such ., r e t r i e v a l  and reprodnczion WL-,  be  n e c z s s a r y  t o  per5sr:ri d z t a  r e v l e w  
and v a l i d a t i o n  f u n c t i o n s  and t o  res2z-5  t o  r e q u e s t s  f o r  c r a d u c r i o n  
o f  documents f o r  U S ?  i n  l e s a l  a r o c e e 5 l n s s .  

( e )  The S e l l e r  s h a l l  p rov ide  c ~ r , . - a n * - - . - -  ,-...-.., ; l ,Lw., of  p a r t i c l ~ a z i o n  i n  i n t e r -  
l a b o r a t o r y  comparison p r o c r a x s  such ~ s  t h c s e  s 2 c n s a r e d  by t h e  U S  DOZ 
Envi ronmenta l  Measuranents Labora to ry  ( E E L ) ,  t h e  L'S E??. Qii~i lFty  
Assurance  programs,  l o c a l  s z a t e  c e r z i f i c a t i o n  prc(gr&rns, o r  o t h e r s  . . - 2 su"-^'-" which a r e  c o n s r a e r e d  e p z l .  Z Z  u - , . i - - 2 ~ t ~  i s  t o  be u ~ e d ,  it i s  . . t h e  r e s p o n s i b ~ l l t y  cf t h e  S e l l e r  t 3  e-sure t h a t  t h e  s x b c ~ n ~ r a c ~ o r  
also p a r t i c i ~ a t e ~  i n  2 - - - 1  - -  i g i  02 c a r n ~ a r i s o n  p r c g r m .  T h e  
s u b c o n t r a c t e d  l aSora=ary  mcs: be pru-a2proved by t h e  Scyer .  
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3 .6  P o i n t s  o f  C o n t a c t  

The S e l l e r  i s  t o  a c c e p t  s m p l e s  f o r  a n a l y s e s  from o n l y  Rocketdyne 
p e r s o n n e l .  The sample  a n a l y s i s  r e q u e s t  and cha in -o f -cus tody  form must b e  
s i g n e d  by  an a u t h o r i z e d  Rocketdyne r e p r e s e r r t a t i v e .  Cop ies  of t h e  r e q u i r e d  
r e p o r t s  and chain-of-custody d a t a  s h a l l  b e  s e n t  t o :  

Rockwell  I n t e r n a t i o n a l  Cor?oratFon 
Rocketdyne D i v i s i o n  
6633 Canoga Avenue 
P.O. Box 7922 
Canoga P a r k ,  CA 91309-7S22 
A t t e n t i o n :  TSD 
Fax No: TED 

P.W.T 4.0 QUALITY ASSUItriNCE AND QUALITY CONTROL 

Q u a l i t y  Assurance  and Q u a l i t y  Cont ro l  measures  f o r  each  method w i l l  
i n c l u d e ,  a t  a  minimum ( a s  a p p l i c a b l e ) :  

( a )  F i v e - p o i n t  c a l i b r a t i o n  curves  

( b )  D a i l y  c a l i b r a t i o n  checks 

( c )  I n s t r u m e n t  sensitivity checks and mass c ~ l i , S r a = i s n  

( e )  I n t e r n a l  c a l i b r a t i o n  szandards  

( f )  C a l i b r a t i o n  b l a n k s  

( g )  Method b l a n k s  ( a t  l e a s t  one p e r  bate?.) 

( h )  S u r r o g a t e s  

( i )  M a t r i x  d u p l i c a t e s  ( a t  l e a s t  one p e r  bz=ch)  

(1) L a b o r a t o r y  c o n t r o l  s t a n d a r d s  ( a t  leas: c n e  ger  b a t c h )  

If a  q u a l i t y  control sample o r  s u r r s g a r a  r e c s v e r y  f a l l s  . - , * - - -  ,~,slde 2';. 
C o n t r a c t  L a b o r a t o r y  Program g ~ i d e l h e s ,  c?.e S s l l e r  sk31; r s - z n s l - ~ z e  e:.t- 
sample a t  no c o s t ,  p rov ided  holding t i m e s  hzvz n o t  been exceeded aiid r h r e  

-, xhe s z x 2 i e  canno: '25 z.1- i s  s u f f i c i e n t  sample  volume remaininc;. - =  
a n a l y z e d ,  t h e  s e l l e r  s h a l l  c p a l i f y  t h e  a a r a  z s  e L t n e r  "sns2ec t "  o x  - .  " e s t i m a t e d " .  I n  e i t h e r  everit,  t h 2  S e l l e r  1 . x c i c u e  . . t:?c 
a n a l y t i c a l  and b a t c h  QC r e p o r t s  a  c a s e  n a r z z z l v e  descr2b:r.g =he fiz:-.xrq cf 
t h e  problem and c o r r e c t i v e  a c z i s n ( s )  t a k e r .  
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I f  a r e p o r t e d  r e s u l t  a p p e a r s  t o  be u n r e a l i s z i c ,  t h e  Buyer may r e q u e s t  a 
r e p e a t  a n a l y s i s ,  p r o v i d e d  t h a t  adequaze s a q l e  m a t e r i a l  r emains  on-hand. 
I f  t h e  r e s u l t  d i s a q r e e s  w i t h  t h e  p r i o r  r e s u l t ,  t h i s  r e p e a t  a n a l y s i s  w i l l  - 
b e  performed a t  no c o s t  t o  t h e  Buyer. 

SW-846, " T e s t  Methods f o r  Eva lua t ing  S o l i d  Wasze", US-EPA ( O f f i c e  of  S o l i d  
Waste and Emergency R e s p o n s e ) ,  1990 E f l t l o n  

PART 6.0 ATTACKNENTS 

Tab le  1 S o i l  and Water Sample Analyses ,  2 e p F r e d  D e t e c t i o n  L i m i t s  
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TASLE 1 

S-XYPLE R?iDIOC%SMIChL ANFLY SES 

REQUIRED DETECTION LIMITS FOR SOIL 

Gamma-Emitting Radionuclides 
Radionuclide Strontium-90 
Plutonium Isotopes 
Uranium Isotopes 
Thorium Isotopes 
Tritium 

WQUI-XD DETSCTION "PA 
LIEITS MZTEIOD 

(pCi/grm) NUMBER ( 1 ) 

(1) or equivalent. as atapted to anclysis of soil, with respect to accuracy, 
sensitivity, and freedom from bi;s and interference. E?A method nunbers 
are ;from Reference 1. 

Gwa-Emitting RadlcnuclLdes 
Radionuclide Strontium-90 
Plutonium Isotopes 
Uranium Isotopes 
Thorium Isotopes 
Tritium 

mQu-xD -- D-m-,--- ~ , L L . * ~ O N  -3-74 .... .. 
LIMITS Xr=Tr;GD 
( $ i / L )  NUK3ER 


